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Rubber eee Y arrow & Co., Ltd., les Limited, arrow Patent 
SHIPBUILDRRS AND ENGINEERS, od INBBRS, TRLAM, MANOHESTBR. ; 
. SPREDS UP 1045 MIL#S AN HOUR. _ geen Row’s ater-Tube _ Boilers. 
Belting PADDLE OR SCREW STRAMERS OF CALORIPIERS, RVAPORATORS, > pNow’ 8109 
EXCEPTIONAL SHALLOW Dravent. CONDENSERS, AIR HEATERS, pg pe 20, NDERTAKE the 
Re on. Pasiie - Coast | Se ee See Se Free Puassi stlowe, Ga iG of 8 i brome, Wiese 
GUITA PEROHA & RUBBER, LIMITED by YARROWS, LIMITED, Victoria, British | SYPHONIA STRAM TRAPS, REDUCING VALVRS | Pockets, and Superheaters for British and Forelgn 
Columbia. e708 |” High-clase GUNMBTAL STRAM FITTINGS. | Pirme not havin the necessary facilities. 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. ATER SOFTENING and FILPERING. 6723) YARROW & OO.; Lrp., Scorsroun, GLaseow, 





A. G. Mentor, Te 


CULVER STREET WORKS, COLCHESTER. 
Ow ApMInALTY ayp Wak Orrice Lats. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, pages 33 and 94, last week. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary Machinery as supplied to the 
iaabdle. vol 2179 


J ohn H. W itson &Oo.,Ltd. 


Birkenhead. 


See Illustrated Advertisement 
Page 110, Aug. 13. 


Locomotive Shunting Cranes 


Steam and Electric 


Cranes, 


BXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 
SHIPS WINDLASSES, WINCHES, and 
DEOK MACHINERY. 











Llers or Strawparp Sizes on APPLICATION. 





London Office : 
16, VICTORIA STREBT, 8.W. 1. 


(2g & Donald Ltd., Machine 


TOOL —— Jounsrows, near Glasgow. 
For class of e Tools see our Illustrated 
Advertisement every ~ ag din week. 1358 


CHANTIERS & ATELIERS 


A 2gustin Noma nd 


67, rue de Perrey—LE HARVE 
(France). 











; 3890 

Destroyers, T © Boats, Yachts and Fast Boats, 
ubmarine and Submersible Boats. 

NORMAND'S 1 Patent Water-tube Boilers, Coal or Oil 


Heating. 1 O11 Engines. 
ectric 


AES ae E**s 


8143 
8. H. HEYWOOD & & 0O., LTD., 
REDDISH. 


Siem Hammers (with or 


prey Hand-worked or self 
BULLD ERS & BOILERMAKE 


? 8322 
DAVIS & PRIMROSE, Loar Loarep, Lerra, Epinsureu. 


BRrt’s Patent Litter Co. 
Ene ran Presses, Furnaces, | San) 


Hever, Dorlin k Co., Ltd., 


BRADFORD. 
ec -OLASS ENGINES FOR ALL PURPOSES 
WINDING, BAULING. AIR CO 
ING ENGINES. 1896 


Tane a barista. Steam, 


HYDRAULIC and HAND, 
 @BoraR nUSseaLL & cO., Lrp., 
Motherwell, near Glasgow. 8207 


W ee 
a) amie ies Brag hes Hay Ee 


























(Sampbells & Huter, L 4 


SPECIALISTS IN 
Drillers & Boring Machinery 
for Bngine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


Yo Launches or Barges 


Built complete with Steam, Oil or Petrol 
oters; or Machinery supplied. O4 3551 
vOsrER & CO., Lrp,, Broap STREET, PorTSmMOUTH. 


(Sochran MULTITUBULAR AND 


CROSS-TUBE TYPES. 
See page 17, Aug. 13. 


Boulers. ae 
Hy lectric Bt *: 


8. H. HEYWOOD & & OO., LTD., 
REDDISH. 
FOR ? 
Drop Forgings 
write 
GARTSHERRIB ENGINEERING & FORGE OO., 
50, Wellington Street, Glasgow. 7898 
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Tur Giaseow Rotiine Stock anp Piawt Works. 
H= Nelson & Co., Ltd., 
Ray sg ys pee AY CARRIAGRS, WAGONS 
OTHER DESCRIPTION 
oF Oe RAILWAY on AND TRAMWAY ROLLING STOCK. 
Makers of Wuxeis and Axies, Ratiway Pant. 
Foreies, — Work, lnow awp Brass CastTines. 
PRESSED _—— OP ALL Kips. 
ed Omen cni Chief Works : Motherwell. 
Office : 14, Leadenhall Street, B.C. Od 3382 
[lank Locomotives 
Specification gerd by nen m f equal to 
R. & W. HAWIHOMN. LESLIE & OO., Lrp., 
ENGINEERS, NEWOASTLE-ON-TYNE. 8203 
Hxcavators. 
FROM 50 TO 600 YARDS PER HOUR. 
D W hitaker, 
1, Uwion SrReet, 
LEICESTER. 
“Q pencer- How ” Patent 
Sole Makers : Boilers. 
W. H. SPENCER & CO., Hircuty, Herts. 
See page 16, Aug. 13. 8421 
The (‘ambridge and pal 
[»strument Co. LU 
Manufacturers of Mechanical and Electrical 
Instruments of 
Wi Cambridge and 8194 
— New Southgate, London, N, 11. 
GOLD MEDAL-Invarrions Exursirion-AWaRDED. 
Bag 8 Patent Suspended) Pr 
wae Aca 
= INEERING WORKS COMPANY, Lrp. 
ee es Illus. an last week, page 15. 








[Tubes and 


IRON AND Fittings. 
< pone and BF tite L4. 


GLASGOW. 
‘CHAMBERS, BIRMINGHAM ; 


— lo Flag 
sees, Cop Oup Broap Street, Ly ie 
LONDON WakRHousi 167,U PR. THAMES Sr_,E 
LIVE OL WAREH 


USE—63, PaRapise - 
MANCHESTER WANNHOUSI~S 1 epeeaies. 
CARDIFF WAREHOUSR—182, B 
BIRMINGHAM W Uses Niue’ STREET, 


8187 


ie Pini shed C aatings 
rapid Lat tong wrth. and reduce 
ane 'o cost by eliminating » Gena 
rite for iustrations to o SFanxiars 4S AND GENERAL 
Mre. Oo., Ltd., London, N. 18. 


B FA. Fire > Faxtinguishere 


are foremost as fire fighters. No Acids. No Alkalis. 
Safe to use and always ready,— BriTisu Fire ApPLi- 
ances Co., Ltd., 109, Victoria St., London, 8.W. 1. 


ocomotive raversers 
(BLEOTRIO). 


8. H. HEYWOOD: RY "is LTD., 


REDDIS 
i nion 


BROAD eTkenr 











8143 





ransit ompany, 
FREIGHT CONTRACTORS. 
SHIPPING AGENTS. 


INSURANCE 
WaREHOUSE KEEPERS and 


We solicit a trial shipment. 
Chief Office: 381, ARGYLE STRERT, waar ale 
Cables and Telegrams : “ Transit, Glasgow 
[the Glasgow Railway 
En; neerin Company 
AN, GLASG@ y» 


London Omee—1, Victoria Steet, 8 wo” 





Man 
RAILWAY CARRIAGE, SWAGON & TRAMWAY 
WHEELS & AXLES. 
Che & nae ae ptt also 
B BOXES. 


-STEEL AX 
S 2 t 
St 8 a Ash Kj ector. 
oe ee of labour. No noise. aitee. No 
dirt. ischarged 20 ft. clear of vessel.—A 
F, J. TREWENT & PROCTOR, Lrp., Naval Archi- 


tects and pervegins, 43, Billiter Bidgs., oar a 
London, B 5 = 335 
iesel Driven “Senieetain, 
400-500 Kw., D.C., 500 or 250 Volts, 320 
* Boca sn Dm ll eS Cpt 
cou! . 
Also TWO Kw. Parsons spree 
230-250 Volts, D.C. (in series 460-500 volts), com plete 
with Spare Armature and 
Exhaust TURBINE ee Willans-8.C. C., 200 Kw., 
440/500 Voite. Complete wi , Pumps, &c. 


West Walls, anINGE 7969 
Fo Sale.— 


MOTOR-DRIVEN 
PLANING MACHINE, 
py Fame Aandi Ran ws) 2 onal + nara 
Makers, Buekton & 
Fries cud paicieateaees 
MURRAY, MoVINNIE & OO., Lrp., 
‘Mavisbank uay, 











: Reet sd 


WELDLESS CHAINS, Lrp., Coatbridge. 


EF, 2: J. Davis, _ML Mech E. 
Poy Mg agg at 





Iron and Steel 


Tubes and Fittings. 
—_— 8746 
The Scottish Tube Co., Litd., 


Heap OrrFice;: 34, Robertson Street, Glasgow. 
See Advertisement page 105. 











P. & Ww. MacLellan, Limited, | Be, 
CLUTHA WORKS, GLasaow. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices: 129, Trongate, Graseow. Od 8547 
Registered Offices: Se ee ae a Eh ae 





‘ohn ellamy ” imited, 
Jenteal 
eee 


VENTILATING 


IVETTED 
Pipes, Hoppers, A ioe Work, Reparns oF 


Tue Giascow sua Stock AND re ee 
MOTHERWELL. 


He Wriehteon & (io 


LIMITED. 


See Advertisement page 89, Aug. 18. 2402 


R. Y. Pickering & Oo., Léd., 
(BeTaBLISHED 1864.) 
BUILDERS of SATEWATOASRIAGES &WAGONS. 
MAKEES of WHEELS and AXLES of all hinds, 
RAILWAY WAGONS FOR HIRE, 


Chief Works and Offices: 
WISHAW, near GLASGOW. 








London Office : 04 
3. Vicronta Staxet, Weerminerer, 8.W. 
ON ADMIRALTY LIST. 





ohn Kirkaldy, Ltd., 


London Office: 101, Leapmnnatt Sr., B.0.3, 
Works: Buryr Mr, i Harow, Hesex. 


Evaporating and Distilling Plants. 

Ref as and Ice Machinery. 
Feed 
Eva 


bong 
Water Distillers. 


Main Feed peeas. 
Combined Circulating and Air Pumps. 
Auxiliary Surface ee 


Pilectric [ransporters. 


8. H. HEYWOOD. & 0O., LTD., 
REDDISH. 


A jusminium 
A uatomaliife 


W heels 
Reduce 


Shippage & 
conomise 
6291 Tyres, &e. 


THE BRITISH ALUMINIUM OC. P ows 
109, Queen Victoria St., Londons, BO. 


((ontrifugals. 
Pott, ((\aseels & VV illiamson, | 


MOTHERWELL, SCOTLAND, 
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en ge ar 6. 
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ENGINEERING 





{ As Po 1920. 








er: O. I . STROMBY ER, M.LC.B. 
1 rm WILLIAM FArRBarRn, 

ene Unk os 8 issued under the Factory and 
Worksh Act, 1901. eye gee ee tion for Damages 
and Liabilities paid in case of Bx Engines 
and Boilers inspected during Pas sarrerna 8443 





he Royal Engineers Civil|» 
MPLO BNT ieee SOLIOIT the 
ASSISTANCE of all BMPLOYERS of LABOUR to 
Fim men ty have served in that Corps into Civil 
men 
pplications for men of all classes and trades will 
rom pt attention.—Apply to SECRETARY, 
.A., Horse Guards, Whitehall, 8.W. 1. J 282 


costes 
R.B.O, 





niversity of Bristol. 
PACULTY OF BNGINEERING. 
Dean: Professor J. WESTHEIMER, B.A., D.Se. 
The SANDWICH SCHEME provides academic 
training for the B.Sc. DEGREE in ENGINEERING, 
combined with works ex ence with ene of 23 
leading engineering firms in the United Kingdom. 


rospectus from the Registrar, Merehant Venturers’ 
Technical College, Bristol, J 290 


[ihe University College of 
SWANSEA, 


T. FRANKLIN SIBLY, D.Sc., F.G.8. 


HBADS OF DEPARTMENTS : 
mes kA h .! Professor C. A. Epwarps, D.Sc., 
I 





PRINCIPAL: 


Bagineering : (Professor to be cgomeiet). 
ans : Professor A. RICHARDSON, 
D. , B.Sc., A.R.CS. 
Physics : ng Ba week B. J. Bvans.D.Sc., A.R.C.8. 
bane ek Proresson J, B. Ooares, O.B.H., 
o., F.L.C. 
Gro.Loey: ARTHUR H, s B, Tavrman, D.Sc,, F.G.8, 

The FIRST SESSION will will open on TUBSDAY, 
OCTOBER 5, 1920, and Courses of Study in prepa- 
ration for Degrees in Pure and Applied Science of 
the University of Wales will be provided in the 
above departments. 

Courses of Study will also be provided in prepara- 
tion for ome ¢ Diplomas in Metallurgy and Engi- 
neering. Facilities can be given for special studies 
in Higher Mathematics. 

Intending Students should apply to the online 

ed at an early date, for a form of application 
for admission to the College. 
ae igned) BDWIN DREW, J % 
July, 1920 . Registrar. 


[ast.,0- O.E. Exams.—Over 300 


Correspondence Coaching. Several 
| ee " b * now prepared. ( , Spect- 

cations and Quantities! A few es open. — 
Address, 7434, Offices of GINEKRING, 


rrespondence Courses for 
B.Se., Inst. O.B., I. Mech. B., pa te 
NBEBRING BXAMS. Special Courses 
ne ects. Personal tultion.—For full Ew 

y to Mz. TREVOR W. P HILLIPS. § B. Hoxs.), 
Mecs.M Inst.0.B., M.R.S.1., 
Chambers, 58, South John Binest,. yee A, 


nat. C.E., I. Mech. E., BSe, 


and all ee Examinations.—Mr.G. P. 
KNOWLES, B Assec,. M. Inst. O.B., F.8.1. 


M.R.San.1., PREPARES CANDIDATES personally 
or by correspondence, Hundreds of successes. 
Courses may commence at any time.—39, —— 
St. - Westm inster, 8.W. 





fruition by Post. — Rap id 


COACHING He the October wartnaioe of 
the 1.C.B. and I.M ont, last exam. 
Batab, 1878. SP RNNI NaTO Univ eavertity Tutors, 
254, Oxford Road, Manchester. 





TENDERS. 


«BB 
MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(Puant aNp MACHIWERY SEcTION). 





FOR "a: BY PUBLIC TENDER 


tt wo Gas Holders and 
MISCELLANEOUS PLANT, 
Comprising ; 
nd Steel Gas Holders, 40,000 cu. ft. capacity 
@ac 
One Vertical Boiler, 10 ft. high, 4 ft. dia. Oom- 
_ with Tangye Duplex Steam Water Feed 


mp. 
One Gas Bngine and Exhauster with 6 tt. 
connec’ 
Circular Scrubbers 


tions. 

Two W.I. 
ammonia. 

One Cast-iron Pipe Condenser. 

Two 15 ft. by 8 ft. Cast Iron Luted Purifiers—also 
es ue parted oe 6in 

né Overhead Gantry, with cast-iron ulleys, 

One Smal! Derrick. v, art ae 

Five omnes of 6 Retorts, with necessary 6 in. 
Cast Iron Pi Be 

Five Steel Hydraulic Mains. 

One Cast [ron Station Gas Meter 


eons 4ton Weighbridge with Still Yard (by 
ey. 


» 
60 ft. 6 in. 8. & 8. Pipe, and 
oma 5 tons of Cast Iron connections under- 


lynn at Sandhurst. 
Detailed particulars, Permits to View, Tender 
Forms, which must be completed and returned 
not later than 10 a.m. on the 4th of September 


next, can be obtained u lication to the 
CONTROLLER, D.Ba a, Place & Mechteats 


Section, Cnating Cross Huts, Embankment, 
W.C. 2, J 256 


for washing 


METROPOLITAN W. WATER BOARD. 
R THE SUP SUPPLY OF COAL wot 


and COMM during the period from ie Ocroura, 1920 
Juxg, 1921. 


The Metropolitan Water Board invite 


[lenders for the Sup 


STBAM COAL and COKE eS 
Pumping Stations of the Board, f 
nine months from lst October, 1920 

Mace of as and Conditions of Contract may 
obtained on or after the 12th August, 1920, 
fom the MGI HH U1 ty pereeunl epstlention 
173, venue, y personal app’ on 
(Room 165), or upon forwarding a stamped addressed 
brief envelope. 
Tenders, which must be on the official form, 
enclosed addressed to THE 
CLERK OF THE BOARD, Metropolitan Water 

173, Rosebery Avenue, B.C. 1, and endorsed 
“> om a for Coal and Coke,” must be delivered at 
the Offices of the Board not ous ee See a.m. on 


ao 6th September, 1 
The do not bind Geematess to accept the 
lowest or any Tender. 


A. B. PILLING, 
Clerk of the Board. 


e Board, 
Avenue, B.C, 1. 
uly, 1920. 


e wees 


sealed envelo 


Offices of th 
178, Rose! 
27th J 193 


fa of | Piping. 


— 
Sale.—S us “Plant— 
PRIVATE 1 


Fo 

Thres LANCASHIRE B BOILERS, 9 ft. by 30 ft. 
for 160 lbs. Practically in new condition, complete | NEER, 
with Bennis Stokers, Greens’ 
Superheaters, Damper Gear, Foreplates and 


wo OB K PUMPS, to deliver 4000 gallons of 
one PHORIZONTAL ENGINE, 20 in. by Lk <4 
by the Pulsometer Engine Co., 
expansion valve, and 12 ft. 6 in. by 12 in. Sethe 
One High Speed Allen Steam Driven ALTBR- 
NATOR, Kw’s. at 150 Ibs., 3000 volts, 3-phase, 
@ above will be sold or in parts, and 


5de 
all facilities will iy given for ins: on appli- 
cation.—Address, J 342, Offices of GINEERING. 








APPOINTMENTS OPEN. 


to 
and | Hnginver} of Siecle 


ASSISTANT BLEOTRIOAL ENGINEER. 


APR pplications ar are Invited for 
e res gy ti of BLECTRICAL ENG;. 
ete ga Chie? 

° nd 
and Gectrica x 
training. Previous experience not 
ponent 9 fain PRY. stating age, salary req required, ara 
= nd technica!) tod subsequent ¢ train g 
’ ex € 

to § SECRETARY, Fropixenam = ne A 
pe, Lines. om © ia 


., Scunthor 
ICAL B. 


ARLIN 
anted, Headof Engineering 
EPARTMENT. A restricted 
to Graductes of ig by annual : ope ating 
salary £400, nerem 12 
Forms of a ion ohare 


dates must have sound 


rON T 





BENARES HINDU UNIVERSITY. 
ENGINEEEING COLLEGE. 


pplications ar are Invited for 


kath of PROFESSOR vob MECHANIOAL 
BNGINEBRIN Candidates m 





CITY AND COUNTY OF NEWCASTLE - 
UPON - TYNE. 


NEWCASTLE-UPON-TYNE CORPORATION 
ACT, 1904. QUAY EXTENSION: BAST OF 
OUSE BURN. 


The Trade and Commerce Committee of the City 
Council are prepared to receive 


nders for the Construction 

and MAINTBNANOCB of a REINFORCED 

CONCRETE QUAY’ in the Hennebique System, 

665 feet in length, on the River Tyne, Bast of the 
Ouse Burn. 

On and after Monday, 28rd A t, 1920, and 
after payment of £3 3s. to the City Treasurer, Town 
Hall, semen he yw fig e (which sum will be 
retu: m receipt of a bona fide Tender), Cameen 98 of 
the General Conditions, Specification, 
Quantities and Form of "Tender, can be obtained 
and drawi tore at the Office of the City 
a own ll, Newcastle upon-Tyne. 

enders, addressed to the City Engineer, and 
endorsed “‘ Tender for Reinforced Concrete Quay,” 
to be delivered not later than Ten a.m., on Monday, 
6th September, 1920. 

The Committee does not bind itself to accept the 

lowest or any Tender. 
By Order, 
A. M. OLIVER, 
Town Clerk. 


J 187 


Town Hall, 
Newcastle-on-Tyne. 
August, 1920. 


a. aoe B. 
MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD. 
(PLant aNp MACHINERY SECTION.) 


i OT Sale by Public Tender. 


HYDROGEN PLANT. 


coe oy 
ydaraulic Lift with 6 ft. 6 in. square 
platform (by E.G. Smith & Sons, Halifax). 
Three Steel Chimneys, 18 in. dia. by 59 ft.high. 
Three Water Gas Exhausters, each 30,000 cu. ft. 
hourly ones (Bryan & Donkin). 
Three han ape ae xhausters, each 10,000 cu. ft. 
capacity (Bryan & Donkin). 
Two Ladseshive ollers, 7 ft. dia. by 30 in. 
moe and 
Sets Froed Draught Furnaces for same 
% = art Anished). 
One —— eo a 6 ft. 6 in. by 20 ft. (only 
finished) and 
One'Bet Bet, ‘orced Draught Furnaces for same. 
One Hydrogen Station Meter, 27,000 cu. ft. per 
hour and 
12 15 in, gauges. 

— = . eres Permit to view and Tender 
For obtained upon application to the 
CONTROLLER, D.B.l.e., Plant and Machinery 
Section, Charing Cross Huts, Embankment, W.C. 2. 
Applications should be sent in not later than 
Ten a.m., September 7th, 1920. J 260 








TYNEMOUTH CORPORATION ELECTRICITY 
WORKS. 


TRIPLE EXPANSION 8T! STEAM aw AND 
BOILERS FOR SALE 


[ihe following 


Plant is for 
SALE TENDER— 


One 500 k.w. Shunt and Com 
550 volts, by Slemens, cou 
engine by elliss & Morcom 

Two Exhaust Steam Oil Separators. 

One Surface Condensing Plant. by the Wallsend 
pny: Goby neering Co., Ltd., with Edwards 

w Pumps, direct driven by Electric 


Motor 
One Contrit 1 Circulati wat te for same, direct 
driven by Blectric rie Moter 4 

One Cooling Tower for same. 

Four Lancashire Boilers 30 ft. by 8 ft. 6 in., 150 
peunds working pressure with mechanical 
stokers and three fitted with superheaters. 

One Ree oy hab re ane 93 Boiler suitable for 15,000 

r are pounds workin. esure. 

9 in. Pateel iT deenm Pipes and Valves euinioted with 


anh ene 440 to 
le expansion 


e above. 


Three Weir Feed Pumps, Feed Pi da Vi 
re Aa hk pes an alves 


with the above. 
Two 3 in. Invincible Centrif: P b 
Free S Se.nRia. tore, slectefeally po = 2 
One V Pomp by Lanteas & o., 
sley. oy $ in. cin Cin custinn 


coat hor and Conveyor 


The above tetany don oe eee ti 
a 
Blectrietty Works ene 





For tarther her patistar RNBULL, 
M.1.E.K. guar apy ve, 3 Tyemeet: 





ust possess Lend 
eo and a University de: 
ceedias wey approved ed standard. in 
ot Poe Salary Rs. 500—750 ae 


meth. ao tmorPat, Engineeri College, 
Benaves Hindu University. Geers - 
Tel. “* Benco” J 189 


NORTHAMPTON POLYTECHNIC INSTITUTE, 


CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT. 


BLECTRICAL ENGINERRING AND APPLIED 
PHYSICS DEPART ENT. 





anted, an Assistant 

LECTURER and DEMONSTRATOR in 

each of the above Departments. Commencing 
salary £300 per annum, 

Conditions and forms of septotios. which must 
be returned not hwy! than Tuesday, 3lst August, 
1920, ma 4 be obtained from 

- MULLINKUX WALMSLEY, D. Se., 


, te whom completed 
forms should be return = 





Or as 


F WHALLEY. 
Director of Hducatien and Secretary. 
SURVEYS IN BOMBAY AND BURMA. 
bie ge mag ENGINEERS for 
ae 
should be between 27 and ears of 
lectrical En noo akbar agorween will be eligible for 
knowledge of civil poe dl wg including 
edge of electrical power stations 
water power, 
—-_. an from Rs. 675 to Rs. 1175 per mensem, 
el , leave ent nd on usua! 


‘s] 





COUNTY BOROUGH OF WEST HAM. 


MUNIUVIPAL TECHNICAL INSTITUTE. 
Romford Road, Stratford, B. 15, 


Two Full-Time Assistant 


LECTURERS - Fp eery ew in 
Mechanical Engineering W 
Salary £300—2£15—2525 a nnum., 
Must be uates of British University. 
Applications, with particulars of qualifications 
and copies of recent testimonials, should be sent 
to the PRINCIPAL, Municipal Technical Institute, 
ve Road, H. 15, not later than 5th eens 
5 1 


NTED for next Session. 





COUNTY COUNCIL OF DURHAM. 
EDUCATION DEPARTMENT. 
HEATING ENGINEER. 


pplications are Invited for 

the appointment of HEATING BNGINBER 

at salary at the rate cf £450 per annum, rising 

annual increments of £25 to £550 per annum, wi 

travelling and subsistence allowances in addition on 
the County Scale, 

Preference will be —_ to qualified engineers 
with experience in t ‘as of plans and 
specifications, for and in the supervision and testing 
of heating schemes. 

For particulars of appointment and form of 
application apply, enclosing stam addressed 
foolscap envelope, to, ad a eee OR OF EDU- 
CATION, Shire Hall, D 

Last day for suena 4 poe WEES Friday, 24th 
September, 1920. 

iit dleqeaific: directly or indirectly is prohibited and 


will di 
Shire Hall, eshon. 
10th August, 1920. J 302 


GOVERNMENT OF THE UNION OF SOUTH 
AFRICA. 
IRRIGATION DEPARTMENT. 
VACANCY FOR AN ASSISTANT BORING 
ENGINEER. 


A Pplications are Invited 


for the 
VACANCY. 
sage x ae 
1 years’ con 
(2) Salary -_ eistng by annual increments 
of £40 © local allowance is 


(3) oat must be from 30 to 40 years of 
(4) Cand Ndates must have had a 


om ae mechanical engineering train- 
ng, and must ha 


above - mentioned 


“| APR 


rd or architects, and have had considerable ex 


immediately, 
—— Office. 

‘August, 1920. J 161 
THMPO. HARY KNGINEE mS REQUIRE IN 
CONNECTION WITH HYDRO. LECTRIC 
THE Se EET OOUN OF STATE Fr FOR INDIA IN 
28 ix Appointments of 

em pl ent connection with the 
urveys in Bombay and Burma. 
ite Ao gg pwns Members of the Institation’st Ot Civil 
ineers and Associate Members of the Institution 
pane ment. ve @ general 
urvey- 
ing and the use of the tacheometric plane tables, a 
sufficient knowl 
and distribution to enable them to draw up projects 
in the preliminary stages, and some experience of 
The appointments will be on agreements for three 
years with provision for *axteasion by mutual 
te age, comm from date of 
reporting for duty in a Burma. Travellin 
diti Hi to similar appointments in 
India. Free j passages out and home. 
Full ticulars and forms of application can be 
obtained from the SECRETARY, Public Works 
Dept., India Office, Whitehall, London, 8.W. 


whom applications for a 
submitted not later than 101: 


1, to 
tment should be 
September, 1920. 


IO i 
LONDON COUNTY COUNCIL. 
HOUSING DEVELOPMENT SCHEMES, 


APPOINTMENT OF ASSISTANT TO 
ADMINISTRATOR, 


plications are Invited for 
the POSITION of an ASSISTANT to the 
ADMINISTRATOR of Housing Development 
Schemes. The appotntment will be a temporary 
one. The person selected will be required to act as 
the petactind assistant to the Administrator in the 
control and supervision of the large contracts for 
housing development schemes entered inio by the 
Council. Candidates should be about 40 years of 
age, must have been trained either as civil engineers 
ence 
in the conduct of large construction wor Ex- 
perience as a resident engineer or as an architect 
with outdoor experience on large construction works 
is required, and commercial knowledge gained on 
the staff of a large contractor would be a qualifi- 
cation. Preference will be given to candidates 
who have served, or attem' to serve, with His 
Majesty’s Forces. Ap; ion must be made upon 
a form to obtained from the Administrator of 
Housing Development Schemes, County Hall, 
Spring Gardens, 5.W, 1. ressed fools- 
cap envelope necessary. Candidates will be required 
to state on Sabee — form the salary desired. 
All communications must be marked ‘ Assistant to 
Admisistrator,” and ication forms must be 
received at the County Hall not later than 11 a.m. 
on Monday, 30th August, 1920 
JAMES BIRD, 
Olerk of the Londen County iia OF 
TER CO RATION WATERWORES. 
LAYING OF AN ADDITIONAL PIPE ae 
BETWEEN THIELMBRS AND MANCHESTER. 


The Waterworks Committee require the 


Services of Several Assistant 


CIVIL BNGINEERS in connection with the 
aa of an additional pipe line between Thirlmere 
Candidat oon an be 8 with 

Candidates must good Surveyors, ex- 
perience vt the preparation ef detail drawings, 
specifica , and the setting out and laying of 
lange pe tines through difficult country. 

tion forms, which can be obtained from 
the RETARY, Waterworks Department, Town 

Manchester, must be sent in not later _— 


y | Hall, 
the llth of September, 1920. 





ve 
examinations accepted by the —_ - 
rs as qu 
for associate Bi we \e They ftom 
have had previous istrative ex- 


perience, and also 
ia boring for oil, 


Ln 


2 
? 


Africa. 
(6) If the successful candidate is residen’ 
side the U: = 


4E5F 


£ 
a 


Tool Steels, Files, 


Sicarira Sorrats 
DRILLS, &c.— 


ALESMAN is HEQUIRED b B- Indian 
_— of old-established field Manu- 
Applicants must have experience of 
— the sine. ee ition will bea aaaeive 
one fora gent: pie enh 
and sound constitution. tions, in which tall 
details of experience, ‘eos if any, and 
remunerations required, are to be stated, which 
be oo treated in the strictest confidence.—Address, 
of ENGINEERING. 


pis nning Superimtendent 


WANTED metor car manufacturers t« 
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THE GRAPHITE INDUSTRY... 
Tux reports issued from. time te,time by the 


arid'in the case of flake graphite the size Of the flake, \ialways 


alli exercise) a considerable | influence. Asa’ ‘rte }and unless the method of a foe 
otystalline graphités and the ‘flake command ‘the |the ‘average loss of graphite fn’ 
Canadian Government through. the Department. of |:hig 


‘been achieved at the 


and are the most’éxpensive to mitt, |less than 50 per cent. of that ton 


Mines have given much intormation (concerning the |The world’s demand is not large; being satisfied with |'treated. This loss is due t6 the fact that it i 
mineral resources, of the Dominion, the actual state about 30,000 tons ofeach’ kind ‘annually; | The |'possibile to free the flake from’ 


of exploitation, and the directions in which increased 
output is most promising. 

se tuunetaasides 10. Gecoidinsin-calaeenh ool 
is, distributed fairly 
crystalline limestones and gneiss,of the Archwan 
series of Eastern Canada, and can be mined. wi 
comparative ease in one or other of the forms 
to ecommerce.. It,is to be feared that the 
industry is in a depressed state, not 
but in Ceylon, whose supplies, of 

i the market. 


: 
; 


I 


AEE 
bad 


ee 


of graphite ores in the. various trades in which: 
mineral. js used. : va j y hi T r9Hl 
Graphite, like chareoal and the diamond, is: 
allotropic form of carbon,,.and; has often been com> 
founded, with the former and. even with, coal, but 


by. simple chemical tests.. .In-mining operations, 


2 


marketing of each kind, however, presents 


line ‘form of graphite are usually narrow and 
generally . throughout, the | to work, and the supply from Ceylon has acqtiired | tougher than the accompa 
its: paramount importance by reason of ‘the chéap | better resist destruction in 


H 


iif] 


reducing it 
small. 
up in milling, while a smaller sized flake i 


toa powdery 
‘The veins that contain the 


om. e 


labour available for the exploitation ‘of 


‘weathered surface schist, little 
his 


F 


graphite is encountered in three! separate, forms. | im this cas’ aperations are confined almost éxclu- 
The most common is a so-called amorphous graphite, | sively 'to' the ‘weathered: 
metamorphism | level. ; 


found in bedded deposits due, to the. 


ted. on., 

known. as.“‘ fake’ graphite,( is pusually found, in 

laminated or .more or less flaky aggregates, dis- 
.to the varied 


interest. , So little do, these forms vary in, composi- 
tien thatthe “amorphous” ia‘really a crystalline 
graphite, whose particles are so amall.as:to be indis- 


mainly in the manner Of its’ 

is a separate individual \partiols;orystallised 

such in the rock. ine graphite is fou 

the form.of more or less -defined veins, 

pocket acoumulations,. Both types. of 

are fundamentally similar, only, the sh 

ore bodies differs and also the amoun' 

mineral substances accompanying the 

graphite generally requires no other preparation, 

the market than is, involved in,a hand 

process, followed. possibly. by, sereening. 

phous graphite is commonly found in the, 

minute particles more or less uniformly di 

through slates. and shales, or in ‘beds consisting, 

practically entirely of graphite. i 

of which are not easily, removed, ame 

sent in all forms, and these include 

iron, calcite, quartz and mica. 

the last named may render 

crucible manufacture,. one 

graphite. Sulphur, also, i 
crucibles i 


z 
at 


i 





The action of” 


ing to about 80,000'tons annually, 
butrarely, high carbon content 
tageo employed in the 


matrix no: high degree of purity can be secured. 
»/ The concentration and refining of graphite, 
tiodlarly when in the flake form, to fit it for use 
the various industries, is often a troublesome, and 


i 


ae 


the graphite grains b ’ ‘from the 
coursé pursued by the gangue, can be retained by 
suitable ‘meatis. A ‘iticdsure’ ‘of success ‘cai, be 
}| Claimed for this process,’ but it does not seem to grow 
in favour. 


These “dry processes have not succeeded in dis- 
the wet methods as originally ma 
use 


PES 


being simple 


te and require little attention. The buddles 
are of the circular type, about 16 ft. in diameter, 
and scorseyilided With mialkhig conosntsites apieent. 


‘gravity from the graphite itself, while mica, 
mentioned as one of the most objectionable 
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ever, that when the crude ore is made into a ticles, and the mass becomes incandescent, and is|taken by the B u, of Standards to ascertain 
with water to. which a small of allowed to remain. so till the carbon is converted into whether plum’ could riot be replaced by other 
oil has been added, and a mass of created by | carbides of the various constituents of the ash. On| arid native materials without any serious detriment 
mechgnical agitation or the injection, of air, the | carrying the still higher these carbides | to the crucibles so'made, have met with considerable 
graphite particles become attached to the bubbles in | are and the silicon and iron and other | success. In 1916,’o0wing to the demand for munitions 
the pulp and are carried by them to the surface where | minerals i the residue being @ graphite, | and the restricted importations, great searcity was 
they may be skimmed off, or carried | free from all. trace of amorphous carbon. »The | experienced and Prices prevailed; with the 
forwa morass Ay, pyes She lip. of Sn. saat temperature reached jis in the neighbourhood of | result that’ best Ceylon rose from 9 cents 
which the o) is performed. is is the basic | 7,500 deg. F., and, jat this temperature a purity in 1917:  A’great impetus was 


i 


object is to subject the graphite 
flakes to a that ise 

any mechanically admixed Pe Pee Ifa 
still higher grade graphite is recourse must 
be had to chemical methods. 

The fortunes of the natural graphite industry will 
depend very largely upon the extent, of the.produc- 
tion of artificial graphite and the possibility of 
adapting the product to the manufacture of crucibles, 
electrodes, &c.; in fact, to invade the area covered 
by saya lt gla The American and hee cone 
works at Niagara produced in 1917 nearly tons 
of artificial graphite, that came into direct com- 


petition with mined graphite. This does not in- 
clude, graphitiged we a such as electrodes, for 
which there is «large market, This manufactured 


content, is demand, andy 
probably new uses will be found for it, if it can be 
produced at sufficiently prices. Where electric 
power is plentiful the process is simple and has been 
practised some twenty years. raw, material is 
anthracite coal and coal wastes, or culm, for it is 
found that the quantity of obtained is 
i age and. a better product is 

j tains 


i 


considera) 
secured, i 


with a ound coke of 


definite amount of carbide forming ‘substance 
added to the material whether anthracite or petro- | when restrictions ceased. The trade is still suffer. 
leum coke is used. The electrodes, formed under | itig from inflation and uncertainty due to the 
pressure in & mould or extruded through a die, are |extent of the competition of artificial graphite in 
stacked in a furnace whose floor is covered with a| lines of manufacture, hitherto occupied solely by 
thin layer of pulverised coal. . The whole is covered | flake 


feature in the sbshaviour of arti: 





















ing 
‘importation led to feverish production; and further 
inflation ‘followed, not entirely removed till 1919 


‘and plumbago. : 

Job la, with which Mr. Spence is moré imme- 

rw ‘concerned seems to be suffering more severely 
‘States: - Canada has had no boom, but has 

had to endure the loss arid inconvenience due to the 


her powerful neighbour. The analyses of the author 
shows that internal conditions have eontribiited to 
the depréssioti‘now' prevailing. He points ont that 
failures in’ graphite enterprises have tesulted from 
the practice of inefficient and expensive methods of 
concentration that rendered profitable the treatment 
oforly the richer ‘portions of ore bodies, giving 

ito! neither a clean» nor standard grade of 
product, and made but poor recovery of the graphite 
in the ore.’ In'a number of instances, larger mills 
werd ‘warranted ‘by the known ore-bodies have 
ereetéd,; and owing’ to lack of ore and heavy 
e of'running have been only in intermittent 
operation: ‘The industry in Canada, as in other 
a world,.is under a cloud, but Mr. ‘Spence 

i 


eimaalid- ah-themdanasgpeadions sale tects 
the' ‘possibilities of Canadian graphite, and looks 


F 


z 


if! 


‘of | forward hopefully to @ recovery from the depression, 





atlas Daye eae Sa pen wey wate , 
means, but. approac The ; 
wa paagps tarengh the Gna fter paper and the THE LOR POuRe TECHNICAL 
es are admira adapted for exhibiting bf SOreni iid 
Ww phenomena. The erratic, movements of boul (Concluded from page 202.) .., 
the particles bring about, collisions ‘coherence, | ‘' Tire joni we have’ so far ‘given ‘of the 
collecting the graphite into small masses, which | college bail and equi pment has'concerned itself 


it is doubtful whether 


graphite to perform. 


The uses.of graphite in commerce: are ‘varied; 
tonnage. used is mot very | greati Crucible | we ‘have ‘said ‘that'a student spending any con- 

manufacture absorbs the larger portion, but: the siderable 

can hardly ‘be said | or it the: 


the 





assist the, solid lubrication it is the 


graphite of any particular 
to be indispensable to 
is used because of its refractoriness and: good:con- 
ductivity, but,it has no binding qualities, and clay 
has to be combined with it in 
according to the kind of metal to ‘be melted-and the | many 
pcharacter of the fuel used. . With so many variables, epee oor ht gears emer Meher bent 


troubles with crucibles are frequent, and, manu-| ¢an exe bw op 
facturers have for some time past been inclined to| 4 ¢omt only 


this colloidal 


grade 
their production. 


+e 


would | in’soiie’ pnelor othér ‘trade. 
ion of the 


YoU 


Graphite a vetty 


we 
ans 


gradually become subject to the action of gravity | with the works, 6# factory side, of the Institution. 
and settle out, Various expedients have :.beém| This works;'6r factory, side is, 'as'we have said, at 
resorted to in order te effeot the permanent | sus- 
pension.of the graphite particles, but if successful 


present engaged ih training large” numbers of dis- 
charged soldiers &¢ that'they nay take their place 
Concurrently, however, 
the ‘afe Soétipied ‘by the’ students who are 
taking the ‘variéus enginetritig‘botrses. It will be 
very @vident from ‘our illustrations and from what 









of lis time inthe college workshops, 
ional Faétory, as it is called, will 

i different ‘knowledge ‘Uf engineering 
facture ‘and modern shop from what 

can bé ‘gained in the ‘mechanical laboratory, or 


varying quantities | Workshop, of" the ordinary techiiical’ school. In 


Wa yefindeed, five years sperit'at the college 


Over the same ‘time ‘spent in 
} even from ‘the ‘workshop 
view. We admit ‘and recognise only too 
' elements’ of ‘the commercial 

nduced in a college work- 

, but thirik it will bé gen ‘admitted that 
; tion as is possible has been 

. “The advantage of the 


pr gone” gre re ate the ‘workshop point of 
that’ ial ‘training in, and experience 
; ; 6 ed ‘which go to make up the 
: factory may be obtained 
‘in ® way that_is not generally 

ps of commerce,“ : 
cal enigineering af the Lough- 


Aus. 26, 7920.) ENGINEERING, 
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borough Technical College covers three years, and 
may be extended to five. Although at ae half 
the working time is spent in the jworksho ps + will 
none the less be clear that a student ta the 
normal three years’ course cannot hope in that time 

fully: y 


cedure would have stu over the sandwich 

system in that the) "same te would be un- 

broken, but at the same dmeyer be 

divorced from ma ’ 
The —-e 


field, the. pri pal, valuable regearch work was | 
y cover carried out ring the war in connection with aero- 


















Tee ae Ve aed * ae 
Fro. 23, Amro ENGINE wir Txpicarons FOR rs DIAGRAMS. 






8. |research laboratories. 
ee in Sn war in connection with aero-. 
hy gine research, and also, as we have already sa 


the extended course allows of specialisation in 
internal-com bustion work. A full engineering course 
néthrally ificludes work in tics, chemistry, | sets 
physics, &c., but apart from such portions of these 
subjects as necessarily accompany an engineering 





Bi 


8 


direction Witlemilicom bustion engineering training 
in particular, college occupies a very favourable 
place, By’ of its heat engine testing and 


These laboratories were 


with the 


of aero 


aie They remain now as an important itemin 


college equipment. We give various illustra- 
of these laboratories in 20 to 28, on page 
research 


233, the present page, and page 235, The 


laboratory is shown in Figs. 20 and 28, while the 
testing laboratory is shown in Fig. 20 and of its 
gj equipment in Figs.2] and 22. These la 


are under the control of Mr.W. P. Johnson, A.R.C.Be. 





eee In. thay 






production became so great that it was decided to 
pipone Tegearch work in order that the testing 
me available for training purposes. 
A Pree of testers were trained, but the demand 
became increasin acute, and it was decided to 








beam Coatalen 210-h.p. Arab ae sa eThese 
engines were all to be cou 
Froude brakes through flexi 


training, complete courses in pure tics and |lay down a laboratory mainly for training 

| science piene for th degen of th Un of London | purposes. This second laboratory is the larger of the 
for students. ob gemma or, two, and is now known as the heat engine tory. 

sel ; branches of The de it was designed to te 10 
Ibis, we anderstand, ho intended that the pres, + che pe: aoa ‘ ie and 
college _@ centre for training of | five with stationary engines. The original intention 
chemical will be Creme poder nee cnc etiy AF aa 
present its main eq lies in the direction of | but, at the request of the Air , arrangements 

4 ining of mechanical | enagtoab mg 7 g all the gets with 


jam and 





advanced to allow the work of training engine ‘atten 
to be transferred to it, the research work was 
resumed in the original laboratory. The researches 
which have been, and are being, carried out have 
been jrmunen fo the accurate determination of 









was designed by the college 
in the worksho This 

is capshio af tealag with engines 
ab of considerable interest, and we 
of it in Fig. 28; on 235, and 

outline dray in Figs. 24 to 27, on the same page. 
r consists essentially of a deep box 


girder m on oa The girder carries 
two 440-volt ally built for the purpose 
by the Brush Company. The 


eering 

machines are direct coupled, and the connections are 
: that the dynamos may be used either 
series according to the horse-power of 
under test. The current from the 

rbed by liquid resistance tanks on 

laboratory, the movement of the 
controlled, by means.of a winch fixed 
of the dynamometer. 









the engine 
ines is 


The torque by the running engine is 
balanced by weights which are arranged to slide 
jalong projecting arms. A very accurate measure - 








is possible. The purpose of the dynamos is to 
a convenient and easily-handled method of 
produced by the engine, and no 
enters into the determination 


_ The work was done under the | of horse-power. As is best shown in Fig. 26, the 
of the Air Sti ob take oh ini hc 
erection and equipment of the research | cradle igheowpey the knife-edges when the- 

laboratory was completed early in: and work} a This is for by 

eng:neer- | was at once undertaken with a ‘to perfecting repel long hand 
for the accurate on of both ynamometer 

and brake horse satin nea Sea Sot ue methane ot he 


heat engines 
structures and machine design, while the latter in \engine testers from firms engaged on aero-engine 


former of these leads up to|the work was started, however, oe dicen for 


knife-edges proved the most difficult problem in 
connection with the appliance, At certain engine 
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periods, the cradle was found to, be subject.to oon- 
siderable vibration with resultant. wear, on the 
knife edges.. This had a pronounced effect.on. the 
sensitiveness of the.instrument. After considerable 
experimental, work, . however,.a\ steel was found 
from which knife-edges could be made, which gawe 
the dynamometer an accuracy, of, 0,+01, per, cent, 
eyen after prolonged periods of running; 


























carried out, with a view to modifying the design 
to make it suitable for the small space available, 
the high e pressure used) in, 


xplosion 
work, and the comparatively heavy vibration of the 
engines... As @ result of this experimental work 
the design of the indigator was modified: in all 
important particulars. The work ultimately  re- 


experimental work was also done, at the request of 
the Air Ministry, in connection with the utilisation 
of surplus aero-engines. This worked to the design 
of a very successtul coal gas carburettor by Messrs. 
Schofield and Johnson. This carburettor is illus- 
trated in Fig. 29'to $1, om page 236. As willbe 
seen it consists of an outer casing formed with inlets 





sulted in; arrangements by which simultanéous 


for the gas and air and an outlet for the mixture. 

































































































The work which haa been and is being carried ont 
at the laboratory in cdtinection with the indicating 
of intertrial -com bustion engines has for ité first object 
the obtaining of simultaneous diagrams from each 
cylinder of''a multiple ¢ylinder engine, “It ‘was 

*thought that in this way inuch valuable information 
might be obtained in’ donnection ‘with’ the. relative 
performanes of the dylindéts, and at the same time 
the mechanical oficipnoy be ‘determined with’ great 
accuracy, * The ‘optical indidator ‘designed by the 
late ‘Professor 'W; 
anda large ‘attidurt of experimental work was 


Fie. 28.. Crapiz DyNAMOMETER. 


atson ‘was selected for the tests, 
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diagrams could be obtained at various loads, 
An engine equipped with the optical indicator 
outfit for obtaining simultaneous, diagrams is illus- 
trated in Fig. 23, on page 234. It is interesting to 
note that all the apparatus used, including the. 
indicators, was manufactured in’ the college, work- 
shops, 


; 


out of internal-combustion engines, esp 


cially in, 
cohnection with the speed of flame ‘ 





under various conditions. After the a tice, 


In addition ‘to the work dealt with. above a. 
considerable amount of other rserch vas ori 


Sam 


the air-gas ratio may 
ut by mov: 
sett ‘alo al oping hich heega this ut 
a 8 Ww. a 
tont end of the casing; Rotation 


corresponding ports in casing are 
i ge this, endwise movement gas 
before cutting off air. An index on the front.end 
of the spindle indicates the air-gas ratio given 
various positions of the sleeve, 
In addition to the de 

dealt with there is a.fuel re 

is equipped for the investigation of the properties of 
liquid f and coal, gas. department is 
situated adjacent to the testing. laboratory, as 
shown in, Fig, 9 of our. previous article, It 
equipped with special 9 TY for , determin. 
ing the calorific value of liquid fuel, Boys’ and 
Simmance-Abady calorimeters ahd Maclaslane's 
apparatus for analysing exhauat gases, . 
a ic tat Ag a dark room, . This 
West k also contains. the heat-treatment 


we have alread 
laboratory, w. 


e 


laboratory, which is i with plant for, the, 
heat-treatment of both+high-epeed and carbon 
steel, case- , tempering, &c. The various 
furnaces. are by. John right and Sons, with 


meter equipment by the Cambridge Scien. 
ihe Instrument. Company. A research 
ment, connected with this laboratory contains a 
recalescence outfit. and a tus for the chemical, 
Be 


analysis of iron and steel, and for the Y 
on and estimation of metals in various 
re. is also a complete outfit for 





F yc arcane, Seiad both by tog 
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Wataon, and Sons, \of. London. There ‘is also. 
apparatus for measuring very small. ranges of 
tem perature, apparatus for the determination of the | In 


ENGINEERING 
of the College, over 8,0001. alieady been 
spent on the purchase, levelling did equipment. 
In addition: there’ is‘:ample ° ‘room and 





calorific value of solid, liquid and gaseous fuel, for 
the measurement of the pressures developed on the 


tay 


ignition. of explosive gaseous mixtures, &c. 
—_— Department of 


A.R.C.Se., F:1,C. The course in Chemical Engi- 
neering may be extended to five years, and 


covers; quantitative analysis for engineers and 


the metallurgy and assaying of the common metals. 
Orel of the early parts of this course are covered 


general training in engineering. It is not 
that we should enlarge upon the detail 
fee 
e Loughboro 
College as '@ patting sem more especially for 


ny 
features of the chemistry 
in \this article concerned 


Chemical Technology, of 
bh. the heat-treatment laboratory forms a part, 


is under the direction of Dr. A. Bramley, D.Sc., 


restaurant: accommodation at the college, which 


the direction of a: naan pgm tached otpiech ald 
the rest-room and surgery. 

‘These: various social - i of the doliege 
are nicely arranged and furnished. The buildings 
are neat and adequate. This latter feature indeed 
applies throughout the whole Institution. Owing 
to its somewhat scattered nature it has not lent 
itself to any very ambitious architectural treatment, 
but this in many respects is nothing but an advan- 
tage. The various workshop departments are such 
as might be met with in any good modern factory, 
and the money which has been spent on building has 
been laid out to very practical ends. The fitting 
eee eee 
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erigineers. It will be evident from what we 

already said that on the theoretical side 

pendent of questions of workshop practice, a sound 
engineering education may be obtained at the college. 
Although we have not dwelt on them to any extent, 
all ‘the usual co laboratories for mechanics, 
physics, &c., exist at Loughborough and supply the 
experimental work which is an essential feature of 
any adequate training in ‘science. It is worthy of 
mention that the laboratories ‘attached to the 





ve }.out, and in particular one ‘a very good t 

- | office furniture which note rey in the ss 
‘worksho The various buildings, including we 
believe original central block, are to the design 


of Mr. E. T. Allcock, A.R.LB.A., of 


attention 
must also thank Mr. W. 


is open until 9.30 p.m. | These ‘activities are under | ¢ 


ate toe of om eee ee 






they try to be too complete and minute in their 
records. It is essential for successful progress 
work that no man should have more to look after 
than he can carry in his mind, after a few months’ 
practice. 

To work, as many progress men do, by inquiring 
iwhat the assembling bench is waiting for, is all but 
useless. Output troubles occur commonly through 
failure in material supplies, the breakdown of a 
machine, or through having a number of machines 
which can give only just barely the uired output, 
yet the situation hardly justifies to them, 
or extra provision cannot quickly be made. 

A\simplé system~which involves going through 
daily the progress of every component, so that 
nothing can be missed, is required for progress work ; 
and the records must be such that anyone who under- 
stands them can see at a glance every weak spot, 
and judge immediately whether it is likely to be a 
temporary weakness or not. The ordinary progress 
man, besides being too late, is seldom technical 
enough to be able to advise alternative ways out 
of many difficulties; he is likely too readily to 
believe the foreman’s tale. The work, réquires good 
intelligent men, active, who give not too much 
attention to their figures, and too little to what is 
going on in the shops ; for while it is necessary to 
have reasonably accurate figures, it is what is 
happening that matters. And with proper charts 
and-cards the superintendents canm-see daily, and 
their manager once a week, exactly what is happen- 

without laborious wading through masses of 

Keepiftg track of the progress of tools is not such 
a straightforward jobas production progress. And 
consequently itis. done like in the 
small old-fashioned shop engaged in ‘work, 
and producing two or three of that, and a few of 
those, and so on; that is, no notice is taken of 
: = poem. except what the foreman notices 


department can only justify itself by 
seins kind desired. Increased 
not by worrying or driving, 






Mechanical Engineering arte include | us over the various ae ease odes of work ahead, and proving 

special X-ray outfit or. rt the Cox Cavendish | of the information which we have , : with some foremen or 
Electrical Co:, Limited, for with investi- ¥:, inte likely aise yess Aeemmently) thet 

batadee hah daraoban of adtecily This equip- Sein po-abenhy ts a little 

Sorkin mam eee ingenuity and determination will not remove. 

tube and lodslising table. In addition 


various buildings we have illustrated and described 
it is proposed to erect a South Block which will 
primarily be devoted to the electrical de t, 
but will also cover further provision for wood- 
workitig ‘departments and the millwrights. 

At ‘the ee cma Wiad vind heats 
time engineering students at the college, a 
from trainees. Of this number about Sd "are are 
demobilised officers and other army men whose 
careers “were interfered with by the war and 
who are'taking advantage of the raat scheme 


extinct and the college must, to a 
aa ent, ae on private students. 
énoowraging from’ this point of view to seé that 
there are already some 100 students of this class 
in what are ee oer 
Very com arrangements have made for 
the welfare of students and fons large houses in the 


the foresight and wide outlook of 


It is) i 


do”’ to the many they meet. But when 
is sectionised, the advantages of both 
realised, and the disadvantages of neither. 
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serves. They must ania their o own stock and —— ogain, would be swayed by the sectional 


therefore the keepers must be intelligent enough to,ymaneg conte tihey Sian tainty 
ye"'bu if 


anticipate roughly, future requirements as\a chec 






on, and to assist, the teal 1 “4 _ manager trols . a 
The general stores aaa? “pet her too Ie large tobe ts ns pega the’ 

efficient, besides being coatiaiant pan output of the press and automatic shops, and 

if not divided up. Material has to be dealt with stores. 

whith is peculiar to the products A, B and C,| We are led to the solution that there must be four 


respectively, and also large quantities of material |i 
common to all, and for works consumption generally. 
It ig exceedingly uncommon for stores record cards) 
what the aun i bu stock, enone 


and one for materials. For this purpose 
the output of the press shop, for instance, would rank 
as material, rece And. overything entering int 





























when the quantity dealt is very outside sources. And e entering into 
stores mente : re ext ee Ss + i b' LOU to the section A, B or C2 
pire a > hake hee &, ; ‘We aA weEIe Inspector once, unless it 

° Ph re gt pres et ¢ ter a oP yiae eek gs 

his business far b ‘twice ; gy 


over @ few bins in a large efron 
conditions seem not dissimilar. In 
perhaps at one end, or in a separate 
making up stock records for materials received and | by the m 
issued. These clerks usually khow not whether | di 
the figures they record are right, or obvi 
absurdly wrong. Certainly it is one example 
division of labour, the clericahew 1 

ne mechanical lak 


Ps c c . a . 
7 : J odu UeU, 


iT ype co 


Mo dncithe the installation as complete, but ' 
instrument of this character, a gigantic experiment, 
and > a ge is oe ab never completed. Experience seme opportunity 


paid clerks will do the work better than a host of 
cheap ones. But for store-keeping records that day 
has not yet come. At 
the man perinten 
to keep 
to 
howevem Of & 
men Caper , 
matically the state 
store-k t 
are p 
will be issued in § 
a few bins, whe 
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what does he do should he-cphesdguighed The ‘uppesbens do 00d 
records, even su under trial, but it is stated that a 3-minnte 
show that the graph of the spiral nebula Messier 77 shows much 
what does he do ?) ae fainter nebulosity than 10-minutes’ exposure 
requent regular ne OF w for}, , enlarged optical means 

ing makes a Bo wider selection 
Chevy itis sostieian hel m | They were Ob unhactnow faba af trveatatont hd Ws puna 
output from. the should se Basel s in which they will be occupied constitute the most | 
errors discovered b . 4 interesting part of Professor Hale's report, for fresh ” 
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sponsibility whatever forw sotiad 
economical; 

got, but “of fi wise 
what is) 80. 
to scrap it. 
like this, 
or adapt 
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nd night at any ¢ olen se ato 3 
ic disturbances which produce an effect 

‘on'the star images, closely resembling such astig- 

matism as might result from distortion of the 

‘mirror. ‘This annoyance ‘will be’ felt 

Pp star fields at the 134+ft. focus, ‘but 

}the excellent images generally obtained 


Mase: EA Sire only a check. If looked at vise | great focal length give great satisfaction, 
become production in ; and, superiority of the Hooker telescope the 
produstion which is extravagantly paid for as Setastid > ‘in pony of iaanas wall 4 rei 


_} It may come as a disappointment to some to len 
‘that the mammoth instrument will show stars: 
Pone 
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sufficiently massive) will break up into nuclei; ‘or 
diffuse away when gravitational attraction is small. 
Hence the. necessity of a critical study of ‘spiral 
nebulsand binary systems. | The preliminary results 
of observation’ on nebule are in harmony with Jeans’ 
predictions, ‘but in order to secure a definitive 
answer, & long photographic campaign involving the 
observation of spiral nebulz of various types must 
be carefully organised and strenuously pursted:! 

Another great outlying question whose settlement 
demands the largest possible optical means concerns 
the position of the spiral nebuls in stellar space. Are 
these bodies complete | organisations, ‘island’ 
universes in remote space, independent of one 
another and of our own Galactic system, or are they 
lesser systems, tributary. to the Galaxy, which 
dominates.the whole. universe of stars? .To 
advance into, this problem the measurement of 
radial velocities with the most efficient spectroscope 
is necessary, and numerous parallaxes must be deter- 
mined by @ variety of methods. To measure the 
radial velocities of the smaller spirals is only possible 
with the Hooker, instrument, used, to, its utmost, 
capacity. Such a programme is admittedly large 
and ambitious, but is far from being exhausted. It 
will become much larger under successful prosecu- 
tion, for every problem will entail side issues and 
further inquiries, It may be that the method of 
final solution will differ widely, from that, con- 
templated in the originalecheme. We heartily con- 
gratulate Professor Hale and his staff on what has 
been already achieved, making possible these more 
extended inquiries, and trust that they may see 
the accomplishment of the great task. they, have 
sketched with so much ability and are pursuing 
with such ardour, 





THE AIROO 18 ABROPLANE. 

Vary few of the commercial vwroplanes at present 
in service have been entirely Genigens for the work of 
gers or goods, majority of them 

peri, Rnsgan converted from modeis originally intended. 
for bomb- “dropping work in the war. Some of these 
converted machines have certainly put up very good 
performances on commercial work, since the require- 
ments for the latter service have many its ‘in 
common with those for bombing work, but ‘their’ 
rf would probably admit that even better 
ts might have ; been —— ll P novindee ct thet ie _ 

bone Annanee out with a 

exact itions which they would be employed. 
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One of the notable exceptions to the above-mentioned 
rule ,is, however, the Airco (or -D.H,) 18. aero 
which has been expressly designed by the , Aircraft 
Manufacturing Com y, Limited, of Hendon, it ra 
rorm and service rated 

Transport #r- vel, Limited, Between 

London and Paris and London and te Be Two" 
of these machines have already: been put into servide 
on ‘these routes with highly satisfactory results; ‘and') 
ph an Nama TH ppc nepali Sood gm 
and photographs of the mac re u pn 
present and opposite and also on Pia 

which nies this issue, will be 1 wi 
interest. machine “is eapable of ca inf ea! 
500 Ib. of 


in ‘addition to the’ did ‘from’ 
a load of ‘lb.'can be carried in a space of 256'eubi 
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Fig. 2, 


.shown in the table accompanying Fig. 5, and with this 
load the , atteined-on actual trial was 121 m.p-h., 
at 5,000, ft... and,.118.m,p-h..at 10,000.ft.;..The time 
taken, to, climb to 5,000; ft. was 8} minnter and. t0 

10,000 ft., minutes, while the absolute ce 
14.600 tt” eet a fitted ss A a «a0» 

engine Which actually anes 500 h.p. at 
Stole and drives a two‘bladed’ propeller’ through 
at 1,400 r. p.m.¢/on later machines it is probable 
bladed —— will be used. The petrol 





or, if used for goods’ 
weight fully loaded with pilot. omens, 60 inch 
noes ‘and full tanks, amounts to 6,730 adeup as 


pays m br 32 per hour, and 

of holding 106 gallons, the 

Sade cine 28 hours, or 395 When 

tee 1 ton of without passengers, the total 

of the’ amounts to" 7450 Th., and ‘the 

wi lgeeal a B00 5,000 fe Udo these! ‘ge H19 
— the ‘climb to 5,000 ft: takes 10-xhinutes: ' 

amay be ietenteting to odmparethe performance of 

ithe Airea.18 aeroplane, in the matter of fuel consump- 
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THE AIRCO 18 AEROPLANE. 





CONSTRUCTED BY THE AIRCRAFT MANUFACTURING COMPANY, LTD., HENDON, LONDON. 
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tion, with other forms of transport using petrol, though 
we are, of course, aware that tae! is not the only con- 
sideration in running costs. For passenger transport the 
Airco 18 gives 2-5 passenger miles at 121 m.p.h. for each 
10,000 British thermal units in the fuel, whereas the 
best performance for a motor omnibus is 19 passenger 
miles at’8 m.p.h. for the same consumption of fuel. 
The disparity is, however, considerably less when 
carrying goods, the figures for the aeroplane and motor 
omnibus Nelag 0-28 ton-miles and 1} ton-miles respec- 
tively, per 10,000 British thermal units, at the speeds 
previously mentioned: The actual average per- 
en ee ees aoe i t 

ufacturing Company was found to be only 0-5 ton- 
miles per 10,000 British thermal units, at an average 
speed of 8 m.p.h., so that, if these figures are correct, 
it would be possible to transport a given amount of 
goods by aeroplane in one-fifteenth the time taken by 


@ motor lorry for the expenditure of about 80 per cent. | i 


more petrol. The comparison is, however, admittedly 
unfair to the lorry, since it assumes a full load for the 
aeroplane and an average load for the lorry, but it 
serves to show that, as far as fuel consumption is con- 
cerned, the difference between the two methods of 
Yan cat pind veeanage ages Fin, ape 5 


The general appearance machine is well shown 
by the — in Fig. 1, on page 238, 
while a view of the ior of the cabin is given in 
Fig. 2 on the same As will be seen from the 
latter illustration, cabin is provided with four 


single-backed seats with a double seat at each end; 
the former, it will be noticed, are a to face in 
opposite directions in order to facilitate the movements 
of mgers. The seats are comfortably upholstered, 
and the walls of the cabin are covered with similar 
fabric. Three large windows of “Triplex” glass, 
which can be opened by sliding horizontally, are 

vided on each side of the cabin, so that ers 

ve a good view of the country over which they are 
travelling. This is an important desideratum, as it 
adds materially to the pleasure of an aerial journey. 
The inside dimensions of the cabin are 11 ft. long, 
4 ft. 5 in. high and 3 ft. 8 in. wide. 

The main dimensions “— machine wt given on 
the general arrangement wings, Figs. 3 to 5, an- 
po from which it will be = that bo green 
length is 39 ft., while the span o wings is . 5 in. 
The gap between the wings is 6 ft. 10 in., and the chord 
is 6 ft. 6 in. This gives a total wing area of 618 sq. ft., 
so that, taking the total weight as 6,730 lb., the wing 
loading works out at 10-9 lb. per square foot ; for the 
same total weight, the weight per horse power is 
13-45 Ib. The wing structure calls for no special 
comment, ernens § myrulry should be <r 2 bry ters 

in design, arranged to fo! 
io. Rev y tepals of the centre section; in later 
machines this has not been done. They are set for a 
normal incidence of 3 deg., and there is a dihedral angle 





of 3 ep tecv kgm pratt iy Cy The wing 
section is a slightly modified form of R.A.F. 15, and the 





main spars are of laminated construction and of 
I-section. 

The fuselage, broadly speaking, is also constructed 
in accordance with gene accepted practice, the 
struts and longerons Solee of spruce connected by the 
usual steel plate sockets and braced with swaged steel 
wire. Its le: is divided into eight bays, each 3 ft. 
Tt “ea oe which the first three form the passenger 
cabin, while the fourth contains the pilot’s cockpit. 
Behind this is a bay used for additional passengers’ 
luggage. The cabin is of watertight construction, and 
the sides and bottom of the luggage compartment 
are covered with three-ply wood to give buoyancy 
for the of keeping the machine afloat in 
event of a forced descent into the sea. Additional 

is provided by flotation bags fitted in the 
bays i the luggage compartment. con- 
struction of the first four bays of the fuselage is well 
shown in the drawings reprodoced.in Figa, 6 t0 10, on 
Plate XXV, which drawings are practically self- 
explanatory. It will be noticed that the cabin floor 
popes ee itudinal bearers of the form shown 
in Fig. 6, a line of bearers being placed on each 
side of the centre line as shown in plan, Fig. 7. 
Dia; bracing is, of course, omitted between the 
three bays forming the cabin, and the side bracing is 
also omitted from the third bay on the port side to 
provide a clear opening for the door giving access to 
the cabin. This bracing is replaced by a di al 
strut extending from the top of the third vertical strut 
to the bottom of the fifth vertical strut as shown in 
. 6, A circular hole, normally covered with non- 
po vera wig ng wh id nae A Ey os 
cabin as shown in -tone engraving, . 2, on 
page 238. This was intended for loading the machine 
when carrying goods, but it also provides an exit 
for the passengers in case of emergency. 

An interesting feature in the design of the machine, 
and one which is of considerable importance to a com- 
mercial aviation concern, is the ent of the 
engine mounting which permits the whole power unit 
to be easily detached and replaced by another in a 
few minutes. The importance of this feature lies in 
the fact that the greater part of the troubles ex- 
perienced with aircraft occur in connection with the 

wer unit, so that, if the later can be quickly replaced 
[op c-apane xt, ‘the annchiin'enp tpend -cetehinedtiny 
more time = air — otherwise be the case. 
Drawings of comp! engine mounting are repro- 
duced in Figs. 11, 12 and 13, on Plate RXV, Fig ll 
being a side elevation, Fig. 12 giving half elevations 
from the back and front ends, Fig. 13 being a half 
plan. The ongine bearers, it will be seen, are supported 
at the rear by a horizontal transverse member carried 
by a rectangular framework, while the front ends are 
supported my oa sloping from the corners of the 
rectangular frame, as is most clearly shown in Fig. 11. 
The front ends of the bearers are stiffened by a per- 
forated kena connection dipped as shown in Fig. 12 
to clear the engine crank-case. The whole mounting 
is attached to the front of the fuselage by four bolts, 
and, to detach the power unit, it is only necessary to 
po eterna Pre os tae ae gm rele | 
means of a union, and uncouple the controls, which are 
conveniently arran on a rocker arm to facilitate 
this operation. The oil tank, radiator and water- 
header tanks are carried on the engine mounting, so that 
the oil and water connections need not be bro 

The engine casing, which is of sheet aluminium, :is 
carried by light channels of the same material. Its 
shape, and the method of securing it, can be followed 
from the drawings reproduced in . 14to 17. The 
radiator is of the usual honeycomb type, and it is 
placed under the engine at an angle of 30 deg. with the 
vertical. Air reaches the p reen _ h adjustable 
louvres, and, after passing thro lator, escapes 

h an opening in the bottom of the casing. These 
louvres can be distinguished under the saelian in the 
half-tone engraving, Fig. 1, on 238, and their 
construction is clearly shown in Figs. 18, 19 and 20, 
on Plate XXV. The arrangement gives the pilot 
complete control of the temperature of the cooling 
water. 


Figs. 21 and 22 show the general arrangement of the 
under carriage, the wheels of which are arranged to 
Ne RA a Alta ‘The tyres are of the 

cord type, 900 mm, in diameter with 200-mm. 
treads. The axle, which is of high tensile steel tube, 
is supported mainly by two shock absorbers of the 
combined rubber and ‘‘ Oleo ’’ type, but its longitudinal 
movement is restrictedybyjtwo radius rods connected 
to the fuselage as shown. Detail drawi of the 
connection of the radius rod, shock abso: 
and axle are reproduced in Figs. 23! and 
Figs. 25 to 27 illustrate the construction of 

bsorbers. These comprise three steel 
of which is pivoted to the axle,‘while the other two 
connected {to the rr means of 
socket joint, shown. central tube 
which is pivoted to the axle, passes through a 
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fixed to the lower ends of the other two tubes, and 
carries at its upper end a similar crosshead. The 
upper crosshead slides on the two tubes, as will be 
understood from the drawings, and is connected to the 
lower crosshead by 18 separate loops of braided rubber, 
which are enclosed in a stream line fairing to reduce 
air resistance. Upward movement of the central tube 
is thus resisted by the extension of the rubber loops. 
Referring again to Fig. 26, it will be noticed that the 
central tube is fitted with a stationary piston, which is 
mounted on a tube passing through a packed gland 
in the upper crosshead and terminating in the ball 
of the ball and socket joint by which the shock absorber 
is attached to the fuselage. The central tube is filled 
with oil which pesses freely through a valve in the 
piston during the ——— movement of the tube. The 
tendency of the rubber loops is, of course, to restore 
the central tube to its original position, but this action 
is dela: by the closing of the valve in the piston. 
The oil then flows from the upper end to the lower end 
through a small opening controlled by a spring-loaded 
mushroom valve, which is set to open at a pressure of 
500 Ib. per square inch. The central tube, and with 
it, of course, the wheels and axle, thus moves down- 
wards gradually, and all tendency of the machine 
to “* bounce ”’ is avoided. 

The arrangement of the em 
monoplane type, is shown in Figs. 4 and 5, which also 
give the main dimensions. e rudder, it will be 
noticed, is aerodynamically balanced, the balance area 
being 1-67 sq. ft. and the total area 18 sq. ft. The area 
of the vertical fin is 6-36 sq. ft. The span of the tail 
plane is 15 ft. 6 in., and the chord is 4 ft. 1 in., while 
the chord of the elevators is 2 ft. 34 in. This gives 
an area of 56 sq. ft. for the tail plane and 24-2 sq. ft. 
for the two elevators. The latter, as will be seen, 
are not balanced aerodynamically, but a simple 
mechanical device is included to reduce the effort 
— to operate them. A somewhat similar 
balancing arrangement is provided in connection with 
the wing ailerons, four of which are fitted. Each 
aileron has a span of 13 ft. 4 in., a chord of 1 ft. 9} in., 
and an area of 23sq. ft. The tail skid is of the steerable 
type and is constructed of steel strips in the form of a 
leaf spring. It has four laminations, the longest of 
which is bent round and fitted at its lower end with a 
detachable shoe shaped like a spoon to prevent any 
tendency to dig into the ground. It may here be 
mentioned, although the fact will probably _ ons been 
noticed from an inspection of Fig. 4, that, when the 
wheels and tail skid of the machine are both in contact 
with the ground, the angle of incidence of the wings 
is greater than usual. The actual incidence is then 
18 deg., at which angle the wing resistance is sufficient 
of bring the machine to rest rapidly. 

The only other point which need be referred to 
to complete our description of the machine, is the 
means provided for warming the passenger cabin. It 
will be noticed in the half-tone engraving, Fig. 1, on 
page 238, and from the plan view, Fig. 5, on 239, 
that the engine exhaust pipes run along on both sides 
of the fuse near the top of the cabin. These 
pipes are fitted with sleeves open at the forward ends 
and connected, at their after ends, to the interior of the 
eabin. Air entering the sleeves is thus heated by 
contact with the hot exhaust pipes and delivered into 
the cabin at a suitable temperature. Sliding grids 
are fitted in the cabin for regulating the quantity of 
warm air delivered. 

In conclusion we may mention some of the reasons 
which influenced the decision of the firm to design, 
for commercial service, a machine of the size and type 
of the Aireo 18. If the machine is much smaller, 
they point out, the weight of the pilot becomes too 
great a proportion of the total load, and, if the size 
is ine , the weight of the structure tends 
to increase at a more rapid rate, again reducing the 
ao of the useful load. They also consider it 

tter, for commercial purposes, to divide a very large 
twin-engined machine into two smaller machines with 
separate engines, except for the fact that a pilot 
is then required for each machine. The cost of the 
additional pilot, however, they regard as negligible in 
comparison with the increased earning power of the 
two machines, There is, of course, room for more than 
one opinion on this point, but it must be remembered 


that compari are of little ure unless the machines 
presse yin nas the same true maximum speed. 


Forsien Contraots.—We are informed by the 
Department of Overseas Trade that the Commercial 
Counsellor to H.M.’s Embassy at Rome rts that 
a large firm of Italian manufacturers of explosives are 
reorganising their works in order to produce coal and 
benzol sub-products, including phenol, saccharine, dyes, 
chemical manure, synthetic carbolic acid, films, & 
po Sree Sith sea aes pa ara SE we a a ne 
their orders in this country, and would be glad to receive 
and price lists of plant suitable for the pro- 
ducts, Further particulars may be obtained from the 
Comptroller-General of the Department of Overseas 
Trade, Old Queen-street, 8.W.1. 


mnage, which is of the 








INDUSTRIAL NOTES. 


Tue Unemployment Insurance Act, which received 
the Royal Assent on the 9th inst., will come into opera- 
tion on November 8. We deal with this measure in 
our leader on page 247 of our present issue. 





Australia, says The Financial News, has been called 
the ‘“‘ Workers’ Paradise,” for its Government, which 
during the past two years has been under the control 
of Labour, has tried endless experiments in nationalisa- 
tion with a view to improving the workers’ lot, and it 
is to this Dominion—peopled with men and women of 
our own race, rather than to Russia, the experimental 
State, born of revolution and under the control of 
fanatical Jews—that the British working man should 
look to learn the true effects of Labour rule. The 
railways of Australia are nationalised, and their 
employees receive the highest wages of any railway 
workers in the British Empire. As a consequence 
these railways are heaping thousands of pounds sterling 
upon the already excessive national debt which, for a 
country with only 5,000,000 inhabitants, is already 
750,000,0002. So excessive have been the costs of 
ships built in the nationalised shipyards that com- 
se with the rest of the world has proved hope- 
essly impossible. The Australian trade unionist 
fixes 73 rivets for an eight-hour day as a fair rate, or 
about nine rivets per hour. So scandalous was the 
deliberate slowing down by the workers that the Federal 
Government was forced to close the yards before they 
could bring the trade union leaders totheirsenses. The 
same tale of ruinous failure has followed every other 
attempt at nationalisation in the Commonwealth. Itis 
significant of what State ownership or control can pro- 
duce, that not one month in the last decade in Australia 
has been free from strikes, some of which literally 
— trade and industry. Every possible legis- 
ative means has been taken by Government to arbi- 
trate upon these disputes, but the contempt of workers 
for decisions of arbitration courts has rendered these 
abortive. 





The 38th annual report, for 1919, issued by the 
Shipconstructors’ and Shipwrights’ Association, states 
that the number of members at the commencement of 
1919, including apprentices, was 41,329. During the 
year the membership increased to 45,039. The in- 
come for the year was 122,5971., or over 18,000l. 
more than that for 1918. The expenditure, a record 
in the history of the Society, was 122,172/. The total 
reserve fund at the end of 1919 stood at 260,381. 
7s. 8d., equal to 51. 15s. 9d. per member. The report 
states the following :— 

‘**So far as our Association is concerned, the most 
important event in the year was the proposals submitted 
to the members of the Boilermakers, Shipwrights, 
and Blacksmiths’ Societies for Amalgamation taken 
under the Trade Union Act. We took a postal ballot 
vote of the Association on this important question with 
very satisfactory results. The step taken is a very 
important one, and, from a trade point of view, ought to 
make for the more complete consolidation of the three 
organisations in the shipbuilding and ship-repairing 
industry, and may lead to the inclusion of other crafts- 
men who are engaged in that industry. No one will 
deny that this amalgamation when consummated on 
equitable lines, will, from the trade’s standpoint, be 
of benefit to all concerned. The employers are 
organising to-day more completely than ever, and to 
meet organised capital on anything like equal terms, 
there is no doubt trade organisations will have to come 
more closely together in the various industries in which 
they are engaged. Many difficulties will have to be 
overcome before the Amalgamation is consummated, 
but at the same time there is no reason why these initial 
difficulties cannot be surmounted, more especially if the 
members of the three organisations in the yards and 
shops co-operate with each other to strengthen their 
organisation and mutually assist each other in any 
difficulties which may arise from time to time.” 





According to the South African Mining and En- 
gineering Journal, Mr. J. Whitehouse, the newly- 
elected President of the South African Institution of 
Engineers, in his inaugural address said he would 
invite workmen employed on the South African fields 
to strive to attain that efficiency which alone could 

rove effective in these difficult times. The necessity 
or great effort on the part of the employees of the 
fields was, he ventured to say, fully realised by their 
leaders, and one could only hope that their followers 
would be guided by their advice. The entorced closing 
down of some of the low-grade mines will have de- 


-| monstrated that the mysterious source of wealth which 


many had imagined to exist, but the origin of which 
they had not troubled to investigate, was nothing more 
than the result of the work performed by all in their 
particular industry, and that, in common with under- 
takings all over the world, it was necessary to obtain 





at least the equivalent of the money spent in any 
business to justify its continued operation. This 
being so, it was clear that as the production of gold 
from the lower grade mines became less, it would be 
necessary to reduce the cost of handling the ore from 
which it was obtained, or operations must cease. The 
unions must be prepared to face the position from a 
broad point of view, for if their outlook was to be a 
narrow one, they would bring disaster to thousands on 
the fields. In these circumstances it was e ient 
for them to give up their old-fashioned ideas of colour 
bar, and to allow the native population to progress 
as it was competent to do, and in this way they would 
retain a large measure of employment for themselves, 
and afford the native the opportunity to progress which 
was undoubtedly due to him. This question must be 
seriously considered by the large community which 
indirectly derives its livelihood from the mines, and if 
they were silent at this time, and allowed a com- 
paratively small section to bring ruin to their door, they 
could not complain when their living had been taken 
away. 





A conference of the Miners’ Federation was held in 
London last week, when the chairman, Mr. R. Smillie, 
gave a report of the interview with the Coal Controller 
and the President of the Board of Trade, and stated 
that Government had refused to concede the miners’ 
terms. It was decided to take an individual vote of 
the members of the Federation on the question whether 
strike action should be taken to enforce the said terms. 
There voted for the resolution 168 and three against. 
It was then decided that a ballot paper worded as 
follows be sent to the districts and placed in the hands 


.of the members :—‘“‘ In view of the refusal of Govern- 


ment to concede the claims of the Federation for a 
reduction in the price of domestic coal by 14s. 2d. per 
ton and an advance of wages of 2s. per shift for members 
of eighteen years of age and upwards, ls. per shift 
from sixteen to eighteen years, and 9d. per shift below 
sixteen, are you ir favour of strike action to secure these 
claims?” Each district is to ballot its members on 
the 25th and 26th inst., and the ballot papers are re- 
turnable to the central office not later than the 30th 
inst. 

Sir R. Horne, President of the Board of Trade, in 
reply to a question, stated in the House of Commons, 
last. Monday, that he was aware of the decision which 
had been taken by the delegates of the Miners’ Confer- 
ence last week, recommending the members of the 
Miners’ Federation to ballot in favour of a strike. 
That was a very grave decision. He could not think 
of anything which would bring greater disaster on the 
trade and industry ot the country at the present time 
than a miners’ strike. The Government had de- 
liberated most anxiously on the position, and had given 
an answer which he indicated to the deputation of 
miners which waited on him some days ago. He 
had nothing to add to that answer. Obviously it 
would be improper in reply to a question to discuss that 
answer in the House. He could only say, in addition, 
that there was sometimes an impression that when 
such questions as those arose, a strike should be voted 
for by the miners in anticipation that thereafter some- 
thing more might be obtained when the decision was 
known. He should regret very much if that view were 
to prevail in the present occasion, and he hoped wiser 
council would obtain. (In meeting the deputation 
referred to, Sir Robert stated that the dispute was not 
one between the miners and their employers, but 
between the miners’ leaders and the State; he 
enumerated the advances the miners had received in 
their wages ; any profit which the country is making, 
he added, is derived from exported coal, and, if the 
miner is entitled to claim this, the textile operative and 
steel worker will in like degree be entitled to demand 
that the sums of excess profits duty which his industry 
pays to the State be applied to his benefit in increased 
wages. Such a demand cannot fairly be conceded, and 
a strike to attempt to enforce it is an injustice to the 
whole body of our citizens.) 





In a written reply to Mr. Hancock, Sir Robert 
Horne has stated that the average wage of adult male 
colliery works is now 157 per cent. above the pre-war 
level. Up to September, 1917, the dates and amounts 
of increases in the wages of colliery workers varied in 
the. different districts. The general result was to 
advance the average wage of adult male colliery workers 
by about 50 per cent. above the pre-war level. Since 
that time the following general increases have been 
given :— 


September 17, 1917 .... ls. 6d. a shift (“ war wage ”) 


June 1, 1918 .... ls. 6d..a shift (“ war wage’). 
January 9, 1919 2s, a shift (“ Sankey wage ”). 
-March 12, 1920. 20 per cent. on gross earnings 


exclusive of “ war wage” 
and “ Sankey wage,” with 
a minimum of 2s. a shift. 


The percentagé increase in the general cost of living 
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over the same period is estimated by the Ministry of 
Labour to be 152. This figure is based on Nay 2 
class family expenditure on food, rent, clothing, fuel, 
&e., ing to their relative importance before the 
war, and the great majority of coal miners get their 
household coal either free or at privileged prices. 
With regard to the above, says Mr. Finlay Gibson, 
secretary of the Monmouthshire and South Wales 
Coalowners’ iation, “Sir Robert Horne omitted 
one important fact in his statement of the increases 
in the wages of miners since 1917. It was one of the 
conditions as a result of the Seven Hours Act of last 
year that the shorter ing day should not involve 
diminished wages, and i arrangements were 
made under which the earnings of piece-workers should 
be increased by 14°2 per cent. for the reduced working 
time. The miners by these i 
valuable a concession as to leave them the same earning 
power for a working day one hour less than under the 
Eight Hours Act, and in any statement of the course of 
wages in the mining ind during the past three 
years it is imperative that 


taken into account.” 

Spealing in Parliament last Monday, Sir Robert 
Horne said the main amendment made in the House 
of Lords to the Ministry of Mines Bill was to substitute 
for the proposed Ministry of Mines a Department under 
the Board of Trade with a Secretary of Mines as its 
chief. He asked that the House —_ with 
amendment. He, alo, proposed that the salary of the 
Secretary of Mines be 1,500/. a year. The two points 
were agreed to. 








A special Labour Conference was held last Friday 
at the Central Hall, Westminster, to receive the reports 
of the Council of Action. It was jided by Mr. W. 
Adamson, chairman of the Parliamentary Labour 
Party, and Mr. W. H. Hutchinson, of the Amalgamated 
Engineering Union moved :— 

“That this Conference of Trade Union and Labour 
representatives hails with satisfaction the Russian 
Government’s declaration in favour of the complete 
independence of Poland as set forth in their Peace 
Terms to Poland, and, realising the gravity of the 
international situation, pledges itself to resist any and 
every form of military and naval intervention against 
the Soviet Government of Russia. 

“Tt accordingly instructs the Council of Action to 
remain in being until they have secured :—({1) An ab- 
solute guarantee that the armed forces of Great Britain 
shall not be used in support of Poland, Baron Wrangel, 
or any other military or naval effort against the Soviet 
Government. (2) The withdrawal of all British naval 
forces operating directly or indirectly as a blockading 
influence against Russia, (3) The of the 
Russian Soviet Government and the establishment of 
unrestricted trading and commercial relationships 
between Great Britain and Russia. 

“This conference further refuses to be associated 
with any Alliance between Great Britain and France 
or any other country which commits us to any support 
of Wrangel, Poland, or the supply of munitions or 
other war material for any form of attack upon Soviet 
Russia. 

“The conference authorises the Council of Action 
to call for any and every form of withdrawal of Labour 
which circumstances may require to give effect to the 
foregoing policy, and calls upon every trade union 
official, executive committee, local council of action, 
and the membership in general to act swiftly, loyally, 
and courageously in order to sweep away secret bar- 
gaining and diplomacy and to assure that the forei 
policy of Great Britain may be in accord with the well- 
known desires of the people for an end to war and the 
interminable threats of war.” 

The resolution was carried unanimously. 

The Prime Minister, on the question in 
Parliament last Monday, li the Labour Confer- 


ence decision to the “‘ swingi of a sledge hammer at 
an open door, only intended display.” He added 


that “any attempt to dictate policy to the Govern- 
ment and Parliament by industrial action struck at the 
root of the democratic constitution of this country 


and would be resisted by all the resources of the 
Government.” 





The ys gesaped ing Committee, representing the gas- 
workers of the country, met re tatives of the Gas 
ro ty Federation in 


yers had defini 
vance of Is. per day for 
the gasworkers, and that the refusal would be reported 
to the national conference of the unions involved at Ox- 
ford on Wednesday. It was e that the question 
of taking a strike ballot to e the demand would 
be considered, and the position was regarded as critical. 


. 
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| The employers intimated that they were of opinion that 


their proposals in regard to grading and zoning would 
to a great extent remedy the grievances in various areas, 
but beyond that they declined to go, pointing out that 
a national settlement, under which an increase of 6s. 
was granted, was reached only a month or two ago.” 
After three hours’ debate at the Oxford meeting it was 
resolved that, the Negotiations Committee be instructed 
to meet the employers on this issue on the under- 
standing that agreements reached in connection with 
zoning and grading should be completed at the earliest 

date. The meeting with the employers will 
probably be held in London next week. 





ATLANTIC L 
Speakine on the occasion of the launch of the 
Empress of Canada at the Govan Yard of the Fairfield 
Shipbuilding and Engineering Company, Sir Thomas 
Fisher, the general manager of Canadian Pacific 
Services, Limited, gave some interesting figures 


COSTS AND RUNNING CHARGES OF 
INERS. 


on the Transatlantic service. A somewhat similar 
ship to the Em of Canada, viz., the Calgarian, 
built by the Fairfield Company before the war, cost 
550,0002., whereas the cost of the Empress of Canada 
would be about 1,700,000. There had, he said, been an 
even greater increase in the cost of maintenance. The 
difference in insurance, depreciation, and interest on 
capital on a ship built to-day, as compared with one 
built before the war, involved an additional charge 
of 20,0007. on each round Atlantic voyage. pre-war 
days the round trip cost 4,5001., whereas the corre- 
sponding figure for the present time was 24,0001. 
Repairs now cost 7,700/. instead of 1,700/. and provi- 
sioning cost 8,000/. as against 3,000/. Ry transferring 
some of the passenger accommodation in order to 
increase the comfort of the crew the earning power of 
the ship was decreased by 5,000/. for each round voyage. 
The net result of these circumstances was that a round 
voyage of the Empress of Canada would cost the 
company 60,0001. more than a similar trip by the 
ian did in pre-war times. 

ny complaints have been made about the higher 
cost of Transatlantic travel, but in Sir Thomas’ view, 
a much greater increase was fully justified. Fares, 
he pointed out, had increased from 191. to 501. 10s. 
first class, from 111 to 28/1. second class, and from 
61. 10s. to 191. third class, This represented an increase 
of 185 per cent., but the cost of working a ship 
had risen by more than 350 per cent. Such a position, 
he said, could only exist in exceptional circumstances, 
and unless a stop was put to rise in the cost of 
ocean travel it would tend towards a disintegration 
of the Empire. There would be fewer emigrants 
from Great Britain to Canada and there would conse- 
quently be a tendency for Canada to draw its po 
from across the border. In order to ren 


lation 
r less 


extrav t ee pees he suggested the develop- 
ment of shipbuilding organisation by combination 
and tion, and 


ibly by a reduction in 
shipbuilders’ profits. Shipowners could also do 
something to meet the situation. His company, for 
instance, had cancelled an order with the Fairfield 
Company for a first class ocean liner and substituted 
it by one for an intermediate liner. Great economies 

be effected by employing a simpler class of 
vessel in place of the costlier ships formerly employed, 
especially in the matter of speed. By reducing the 
speed of an Atlantic liner by 4 knots, which would 
increase the length of the voyage by 24 hours over 
the time taken by a 20-knot boat, half the coal could 
be saved, and by em roving internal-combustion 
engines the fuel costs again halved. 

The Empress of Canada, which was launched on 
Tuesday last, will be propelled at a sea speed of 18 
knots double-reduction geared turbines of the 
Brown- is type, driving twin screws and supplied 
with steam from oil-fired boilers. She is intended for 
service between Vancouver, Japan, China and Manila, 
ee ee a ee ee 
on the Pacific. The length of the ship is 653 ft., the 
breadth 77 ft. 9 in., the depth from bridge deck to 
keel 53 ft. 6 in., and the gross tonnage 22,000. Accom- 
modation will be provided for 500 first class, 100 second 
elass, 240 third class, and 930 Asiatic passengers, 
and a crew of about 550, so vee Ane —_ number of 
persons carried will be 2,320. tst c passengers 
will be accommodated on “BB” deck in large state. 
rooms for two, three or four persons, and also in cabins 
on “C” deck. A number of private suites and special 
rooms are also provided. The first-class dining saloon 
is situated on “ D”’ deck amidships and will seat 307 


itely | persons in groups of two, four or six round separate 


tables. Forward of the dining saloon is @ large recep- 
tion room with an oak nh eee floor suitable for 
dancing. A special feature of the ship is a long a! 
leading from the main stairway on “ A” deck, and 

i — first-class public rooms. 


ving access to the 
This gallery is 110 ft. long and 13 ft. wide, and the sides 


will be panelled with polished Honduras mahogany. 
The first class lounge is situated at the forward end of 
the gallery, and at the after end is the smoking room, 
opening out of which is a verandah café, In ition 
to extensive promenading s a swimming bath and 
| agen are provided for exercise and recreation. 
he second class accommodation is on the after part 
of “©” deck in staterooms for two or four persons, 
The dining saloon for second class is on 
“D” deck and it is arranged to accommodate 100 
persons. Third class rs, who are berthed 
on “ D” and “ E”’ decks, also have a dining saloon on 
the after part of ‘‘ D’’ deck, capable of seating 100 
persons ; Asiatic steerage passengers are acco 
in open berths in large compartments on “©,” “ D” 
and “E” decks. In designing the vessel the fact 
that she will serve in a semi-tropical climate has been 
borne in mind, and the public and private rooms have 
therefore been made large and airy ; special attention 
has been given to the matter of ventilation of all 
parts of ship. Mr. Hugh McDonald, the naval 
architect to Canadian Pacific Ocean Services, Limited, 
the designs for the ship, which was built 
under the supervision of Messrs. J. H. Biles & Co. 

After the launch of the Empress of Canada, another 
vessel aomndns So Canadian Pacific Ocean Services, 
Limited, viz., aes of Britain, which has been 
reconditioned by the Fairfield Company after serving 
during the war as an cruiser and transport, 
was handed over to the owners. This vessel, which 
was built by the Fairfield Company in 1905, is propelled 
by twin-screw reciprocating engines, and the most 
important part of the work of reconditioning has been 
the fitting of an oil-fuel burning installation, The 
coal bunkers have been reconstructed for carrying oil, 
of which sufficient can be stored for the round vo 
from Liverpool to Quebec, The Wallsend-Howden 
oil fuel system has been adopted with Dahl patent 
burners, and the fuel used is a grade of Mexican 
oil, The boilers, which work under the Howden 
system of forced draught, and supply steam at 200 lb. 
per sq. in. pressure, are arranged in two separate boiler 
rooms, each of which has its own separate equipment 
of transter pumps, heaters, and other accessories. 
The oil pipe lines have been arranged to facilitate 
the warming up of any, or all, of the boilers before 
starting, and special attention has been given to the 
lighting and ventilation of the boiler rooms, as well as 
to the matter of fire extinguishing, In addition 
to the structural alterations rendered necessary by 
the installation of the oil fuel system, new fireproof 
bulkheads have been fitted in the "tween decks, new 
davits for the lifeboats have been provided, electrically- 
driven fans have been substituted for steam-driven 
fans to supply the forced draught, and large turbo 
generators have been installed to provide additional 
electric power, The passenger accommodation has 
also been completely remodelled. 

Prior to the launch of the Empress of Canada, 
the Empress of Britain had carried out successful 
trials after being reconditioned, and, later in the day, 
the latter vessel proceeded round to the Mersey, 
where she arrived on Wednesday morning. Most 
of the guests present at the launch of the Empress of 
Canada were taken round to Liverpool on this “ 
The Empress of Britain is employed on the Liverpool- 
Quebec service, and will sail from the former port 
on her first post-war voyage on September | next. 





Propvorion or Pic-Inon anp Sree, in JuLty.— 
The production of pig-iron in July amounted to 750,400 
tons (the mighost monthly total attained since the 
armistice) and of steel ingots and castings to 800,100 
tons. The pig-iron produced in July included 290,300 
tons of hematite, 253,400 tons of basic, 118,700 tons of 
foundry and 53,500 of forge quality. The following 
figures compare the uc of i 
the first seven months of 1920 
in 1919. The total products of pig-iron in the first six 
months of 1919 was 3,954,000 tons against 4,145,000 tons 
for 1920. Of steel ingots and castings the output in the 
six months of 1919 was 4,264,000 tons and for 1920 
4,877,000 tons. 





nat ngage or Inon Ong at Kovursx, Roser. 
—What y to ve e important discovery 
has been weg hy two Swedish oy Poe 2 have been 
following wu investigat made by ate Russian 
Professor ies 


t Leyst of Moscow. Professor Po 
discovered etic disturbances of ter in ity 
than had ever before observed and he studied these 


Pp for a numb 
the results of his lab 





of years. With much trouble 
were d and brought to 
Sweden, and the two Swedish scientists above referred 
to have arrived at the conclusion that the ic dis- 
turbances must be due to the existence immense 
deposits of magnetic iron ore. It has been ascertained, 
as far as the research work goes at present, that there are 
two parallel deposits of iron ore at a distance of 60 kilo- 
metres apart, and each having a length of 108 kilometres. 
It has not yet been possible to arrive at anything like 
definite results as to the quantity or the quality of 
the ore present, but the are of opinion 








Swedish 
‘that the deposits will be found to be the largest in the 
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THE LATE SIR NORMAN LOCKYER, F.B.8. 


Sr J. Norman Lockyer, who, we to record, 
died at Sidmouth, South Devon, on Monday, August 16, 
attained the same mature age of 84 years as the t 
astronomer of Meudon, near Paris, Pierre-Jules- r 
Janssen, with whom he shared the honour of the dis- 
covery that the solar chromosphere and the pro- 
minances in particular could, with the aid of the 
spectroscope, be studied any day when the atmo- 
spheric conditions were favourable, and not only 
during solar eclipses, as had been previously supposed. 
Curiously enough, papers dealing with this discovery 
were read by the two astronomers on the same day in 
1868 before the Paris Académie. Both were awarded 
the special medal struck in commemoration of the 
event, and Lockyer, also elected a Fellow of the Royal 
Society in 1869, decided to devote his life to astronomy 
and to what we now call astrophysical research. 

Janssen—Lockyer’s senior by twelve years—had 
first seen the lines of a new element helium in the 
solar atmosphere, and his subsequent efforts to distin- 
guish between solar and terrestrial lines in the spectrum 
finally, in 1892, brought him up to the Mont Blanc 
Observatory, whose foundation he had instigated. 
The search for helium on our globe was one of Lockyer’s 
first solar-physical problems. Working, still in 1868, 
together with the chemist Edward Frankland, he had 
failed to find helium, which they rightly en to be 
a gas like hydrogen; but the Government had become 
interested, and Lockyer was appointed to the newly 
established Solar-Physics Observatory at South Ken- 
sington. He was Director of the Observatory from 1885 
to 1913, and able to organise it for the study of problems 
of his own. When the observatory was transferred to 
Cambridge in 1913, after nearly forty years of existence, 
he took up similar work at the Hill Observatory, 
Salcombe Regis, near Sidmouth, in the foundation of 
which he was mainly instrumental. Operations at the 
Hill Observatory had to be practically suspended 
during the war, but there is every prospect of good 
work being done there in the future. 

Another undertaking for which Lockyer is widely 
known, also dates back to the time of his first 
momentous success. In 1869 he started, and for many 
years edited, the weekly journal Nature, which now 
remains as indispensable as it was in its first year 
when Huxley was ready to write the opening lines. 

Joseph Norman Lockyer was born at Rugby on 
May 17, 1836, and was educated in private schools and 
on the Continent ; his D.Sc., LL.D., &c., were honorary 
degrees from Cambridge, Oxford and other Universities. 
By 1857 he was in the War Office. In 1861 he edited 
the Army Regulations; in 1870 he was appointed 
Secretary to the Royal Commission (Duke of Devon- 
shire’s) on Science ; in 1875 he was transferred to the 
Science and Art Department. In connection with 
these duties he lectured and wrote quite a number of 
more or less popular astronomical books, in addition 
to some 200 posers mostly presented to the Royal 
Society. As chief of eight British Government solar- 
eclipse expeditions during the years 1890 to 1905, he 
enjoyed exceptional facilities for direct observation. 
His “ Metearitic Hypothesis ” of 1890, his classification 
of the stars according to rising and falling temperature, 
his views on enhanced lines and his “‘ Dawn of Astro- 
nomy ” of 1894—in which he advocated astronomical 
archwology, suggesting that temples and stone circles 
like Stonehenge seemed to have specially been con- 
structed so as to facilitate the observation of solstices 
and equtinoxes, and that the age of the structures 
could thereby be estimated—bore good fruit, though 
they also involved him in several controversies. 

His presidential address to the British Association 
at Southport in 1903 on the “ Influence of Brain-Power 
on History,” was a vigorous protest against the neglect 
of brain power in this country, the Universities hav- 
ing, he urged, too much been the blind leaders of 
the blind, and he called upon the Government to do 
for brain power what they had done for sea power by 
duplicating the Navy Bill. The outcome of — this 
address was the British Science Guild, of which he 
was President in 1912, and in which Lady Lockyer 
(his second wife, daughter of the late Mr. Samuel E. 
Browne, of Bridgwater and Clifton) is very actively 
interested. ‘The youngest of his five sons, Dr. W. J. 8. 
Lockyer, is the chief assistant rt the Hill Observatory. 

The funeral of Sir Norman is to take place to-morrow 
(Saturday), at 11 a.m., at Salcombs Regis. 





Tse Royat Sanrrary [nstiture.—The next Congress 
of the Royal Sanitary Institute will be held at Folke- 
stone towards the end of June, 1921, by invitation of the 
Mayor and Corporation. 





Dorca Surpsvurtpine.—According to Moniteur de la 
Flotte, the Dutch shipbuilding yards last year built only 
183 ships. Among these were 92 steamers, 23 sailing 
ships fitted with auxiliary motors, 2 motor-driven o 
boats, 12 tugs, {12 fishing boats, 1 warship and 39 
launches. Of these, 38 units were built for foreign buyers. 





SPRING -SCRAGGING MACHINE. 


CONSTRUCTED BY MESSRS. SAMUEL DENISON AND SON, LTD., ENGINEERS, LEEDS. 


(For Description, 





see opposite Page.) 


Fie. 1. 


QuEENSLAND’s Coat Propuction.—The annual re- 
port of the Queensland Department of Mines states that 
the total quantity of coal raised in the State last year 
was 931,631 tons, valued at 614,307/., a decrease of 
51,562 tons in production on 1918, but an increase of 
42,0021. in value. There were increases both in quanti- 
ties and values on the Darling Downs, at Maryborough, 
Rockhampton, and in the northern district, while Cler- 
mont recorded a lessened output but a rise in values. 
There were 48 collieries in o tion in Queensland, of 
which 25 were in the Ipswich district. 


A 5,000-cw. Rorany Converter.—When the Peiner 
Walzwerke, which are on three- supply, wanted 
more direct current for their mill years ago, 








they decided to t in one rotary converter as 
Stes apace wes very Ratna ahdebegedling wee eranah 


against a 5,000-kw. unit. The scheme was, however, 
carried out by the\Siemens-Schukert Company, and has 
answered so well that a second unit of the same size has 
recently. been ordered. The converter is illustrated in 
prsan und yoy of June 24 a The electric ana 
sup’ for the works is genera‘ three-phase 

Sas and 10,000 volts in the Ilseder colliery, at 6 
Ristance of 8 km. from the works Peine, the 
generators being driven by internal i 
using blast-furnace gas. 
is transformed to six-phase 384 volts in an oil trans- 
former which Serhe B md ys Becong runs at 
215 r.p.m. and wei tons, the heaviest single part 
to be lifted 21 tons. The armature has 28 
main poles ; each slip ring is provided with 40 carbon 
brushes. In the full-load tests the converter efficiency 


at 
"ei 








was 94 per cent. 
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Fig.2. 


SPRING 


SCRAGGING MACHINES. 


CONSTRUCTED BY MESSRS. SAMUEL DENISON AND SON, LTD., ENGINEERS, LEEDS. 








Fig. 3. 





A NEw departure in the design and operation of 
spring scrageing machines has recently been made by 
sie Samuel Denison and Son, Limited, Hunslet 
Foundry, Leeds, The ordinary scragging test applied 
to springs consists of, in the case of laminated sp’ 4 
flattening the camber, or in the case of springs of no 
camber, giving the spring a certain deflection, and in 
the case of helical or volute springs closing them hard 
down. The operation is repeated several times in order 
to represent extreme working conditions. 

The system now ado by Messrs. Denison for 
this work is one embodying a motor-driven variable 
rotary oil pump on the Hele-Shaw principle. The 
pump supplies oil to bo ag ud of which the piston rod 
is fitted with a tup head. A machine on this principle 
recently supplied to Messrs. Cammell Laird and Co., 
Sheffield, is illustrated in Fi ahh, 3, on the pre- 
sent and ite pages. scragging gear is virtu- 
aly 6 vertie press, with a horizontal table or anvil 
and a vertical inverted cylinder overhead. The cylinder 
fe are coupled direct to the rotary oil pump, the 

atter being mounted on a platform on which is the 
driving motor. Above is a supply tank of oil of sufficient 
oy 4 to give continual service without, overheating. 
energy put into the spring on the down stroke 
serves to return the tup to its normal position without 
the use of the pump. Owing to the piston rod on the 
under surface of the piston, the effective cylinder 
volumes on the two sides differ. In order to get rid 
of the surplus oil on the upper side of the piston 
on the up stroke therefore it is bye-passed back to the 
replenishing tank by means of a shuttle valve in the 
service 1 Ripe the top of the cylinder and 
pump. is valve operates the bye-pass as soon as 
the nump is put in the neutral position. While the t 
is moving up the underside of the piston is su 
with oil by suction, some of the oil from the top side 
of the piston being ye-pasred to the underside for this 


purpose. 

It is possible with this arrangement to obtain about 
40 complete strokes of the tup per minute. For this a 
large pump unit is necessary. In order to assist in 
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rapidly controlling this a small relay pump is introduced 
into the system as shown in the illustrations. The 
latter pump is controlled by the operator by means of 
a lever, to be seen in Fig. 3, and hunting-gear to the 
main pump control, the main pump cutting out the 
small pump as soon as its work is accomplished. The 
effort needed to set the small pump in operation is very 
small, as also is the hand movement necessary to 
secure the up and down strokes of the tup. 

In order to obtain different working pressures a 
battery of relief valves set for the required pressures 
is provided. With this arrangement by turning a 
hand wheel into one of three positions a total load 
can be put on the tup. of either 10, or 
30 tons, The 30-ton relief valve is not controllable by 
the operator, so that the machine cannot be over- 
loaded, The machine is driven by a 30-h.p. electric 
motor, but the average consumption for the complete 
operation is very much below that figure. In the 
design of the machine the question of maintenance has 
been kept well in view. valves can be inspected 
without breaking pipe joints. The type of pump used 
has been shown to require very little attention over 
long periods. 

In Fig. 4 is shown a smaller class of machine working 
on the same principle, but with the cylinder and ram 
disposed horizontally. From our description of the 
larger machine the arrangement of the smaller can be 
followed without difficulty. The operating lever is 
on the right-hand front corner of the bed, and it is 
further only necessary to remark that in this case the 
relay —-> omitted owing to the size of the main 
pump not being too large for it to be controlled direct. 





NOTES ON NEW BOOKS. 

‘* CHEMISTRY is one of the most interesting and 
educative of sciences, and probably stands alone 
in that it is practical in the true sense of the word, 
for many of the operations carried out in the school 
laboratory are identical in method with, and on the 
same scale as, similar operations in industry.” These 
words are characteristic for the “ Introduction to 
Chemical Engineering, an Elementary Text-Book for 
the Use 4 Students and Users of Chemical Machinery,” 
by A. F. Allen, BSc., F.C.S., LL.B., late Capt. 
R.A.F. (Sir Isaac Pitman and Sons, 10s. 6d. net), 
from the preface of which we quote. If many 
of the operations carried out in the school labora- 
tory were really identical with similar industrial 
operations and on their scale, there would be little 
need for books like Mr. Allen’s compilation. He 
describes machinery for crushing and grinding, for 
separating and mixing; filtering apparatus; dryers 
and evaporators; distilling apparatus; water treat- 
ment plant; control of temperature, transport, etc. 
The 177 views and diagrams illustrate modern practice 
in this country. There might well be more in the way 
of general remarks and descriptions in the 270 pages. 
The reader may miss chapters on fuel and furnaces 
and on pumps; but he will find something on coke- 
evens, kilns and roasting furnaces under distilling 
apparatus, and pumps under transport. The Kestner 
film evaporators are described in the section on multiple- 
effect vacuum pans. As regards permutit, we read 
that a solution of salt converts, by mass action, the 
permutit back to its original condition. This is all the 
explanation offered on this subject and literature 
references are nowhere given. 





Many books have been written to expound the 
principles of efficient power plant operation, but the 
average engineer is already fairly conversant with the 
theoretical conditions which make for efficient working. 
In his own efforts after economy, he realises that he 
is usually handicapped, not only by the limitations of 
the plant which he has to operate, but still more by the 
fact that he possesses no criterion by which to judge 
the results he is getting, nor any information as to the 
degree of efficiency which it is practically possible for 
him to attain. The greatest incentive to improvement 
is an objective to be realised, and there is no stimulus 
to operating engineers so great as a constant com- 
parison between the actual operating results and the 
possible performances of the plant at all loads. In 
“ The Coal Consumption of Power Plants and Bonuses 
for Coal Saving” (London, The, Electrical Review 
poe 1s, net) the author, Mr. R. H. Parsons, has shown 

ow, from the log-sheet records of any station, the 
standard performance of that station on every load 
may be deduced. Thus the operating engineer has 
before him a definite standard of efficiency with which 
he can compare his actual results, shift by shift, and 
can note immediately the improvement or otherwise 


brought about by any change in the operating condi- 


tions. The standards of efficiency, both for coal and 
steam consumption are linear equations, which may 
of course, be represented graphically by straight lines 
on achart. These lines can be determined by anyone 
with no knowledge whatever of mathematics, and 
the comparison of any operating result with the 





standard is effected merely by plotting the result on 
the chart and noting whether and much it lies above 
or below the line. From the standard equations, 
many very useful facts concerning the station may be 
obtained. The no-load consumption, or standby 
losses, both of coal and steam are readily seen, and the 
proportions of these losses which are attributable 
respectively to the engine-room and the boiler-room 
may be separately inferred. 

The second chapter of this book deals with the 
question of cpueiing bonuses for coal saving, and 
explains a method of rewarding each shift of the engine- 
room staff and the boiler-room staff in accordance with 
the merits of their respective performances. Broadly 
speaking, the method is to compare the actual per- 
formance of each shift with the standard performance 
of the plant for that particular load, and to increase 
the wages of the operators by the same percentage as 
the standard performance been beaten. It is 
undeniably a simple and practical method, and as, by 
the very nature of the scheme, the possible amount of 
earnings is limited to “ double-time ” the plan may be 
inaugurated safely and guaranteed to be permanent 
even in plants in which a very large scope for improve- 
ment is possible. The keynote of the whole of the little 
book is essentially practical and engineers responsible 
for the operation of — lant will find it not only 
interesting in itself, but valuable as a guide to the 
improvement of efficiency. It can, with confidence, 
be commended to the notice of steam-users whether on 
a large or small scale. 





The sub-title of some books is much more instructive 
than the title proper. In the volume on “ Liquid Air 
and the Liquefaction of Gases,” by Dr. T. O’Connor 
Sloane, the sub-title is too long for full quotation—it 
runs into eleven lines; but the first two lines sufficiently 
indicate the character of the book : “ The entire history 
of the liquefaction of gases from the earliest times of 
achievement to the present day—the biography of the 
great investigators... ,” and soon. Dr. Renin does 
not trouble his readers with mathematics. He describes 
apparatus and illustrates them by many quite good 
diagrams, but some of his views are as poor as they are 
superfluous. He has much more to say about Fara- 
day, Cailletet, Wroblewski, Dewar and Tripler, and 
their apparatus, than about the industrial liquefaction 
of Linde and Hampson, and Claude is 
altogether left to the last three chapters of 25 pages, 
by the addition of which Dr. Sloane claims that this 
third edition has been “ revised and much enlarged.” 
The helium plants of Texas are just alluded to in the 
last chapter as the “‘ South West plants.’”” The volume 
is published by Messrs. Constable and Co., Limited, 
at 21s. We can only say that the engineer will pro- 
bably expect rather more for a guinea from a new 
edition of a work on liquid air, though the general 
reader will find the book quite interesting and the de- 
scriptions to the point and clear. 





LABOUR TROUBLE : ITS IMMEDIATE 
? CAUSE AND REMEDY. 
To Tue Eprror or ENGINEERING. 

Sir,—In your last issue “An Employer” suggests 
that employers of labour should recognise trade unions 
to the extent of bargaining with them for the supply of 
all the labour required in their workshops, and refuse 
to treat with any employee individually. 

Is ‘‘ An Employer ”’ ignorant of the fact that at least 
two-thirds of the earners of the country are either 
non-unionists or trade unionists by compulsion ? 

Why should a man belong to any organisation before 
he can work? This is neither a good doctrine for a free 
country nor does it contribute to economic production ? 

Combinations to take away the opportunity of liveli- 
hood of those outside the combination are against 
morals and the public interest. 

ours, &., 
For Tae NationaL Free Lasour Association, 
Wr11am Cotrison, General Secretary. 
5, Farringdon Avenue, London, E.C.4. 
August 16, 1920. 





INTERNATIONAL ATOMIO WEIGHTS.—The Report of the 
International Committee on Atomic Weights for 1920-21 
is again signed only by F. W. Clarke (United States), 
T. E. Thorpe (Great Britain), and G. Urbainy (France). 
Not much work has been done on atomic weights during 
the year 1919, and only one change is ge nape viz., to 
raise the atomic weight of scandium, for h the value 
44-1 has been accepted, to 45-1, that is by a whole unit. 
The es + proposed on the s h of the researches 
of R. J. Meyer and B. Schweigand of O. a 
The purification of scandium is exceedingly difficult, 
the sulphate method proving unsuitable. Hénigschmid 
prepared the scandium bromide, which he sublimed at 
1,000 deg. C. ; at that temperature the salt attacked the 
silica vessel used. The final Sey was exceptionally 
pure. On the other hand, P. A. who is equally 
well known as a very careful and critical worker, 
has suggested slight modifications of the atomic —— 
of bromine and silver, data which are almost fun 
mental for atomic weight determinations. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—A cautious spirit prevails among 
both home and overseas buyers of steel and engineering 

roducts. Current prices are now within the neighbour- 

ood of five times those of pre-war days. The general 
feeling among consumers appears to be that the limit 
has been reached, and that @ reactionary movement is 
inevitable. Meanwhile, they are contenting themselves 
with placing such orders as will carry them on from,day 
to day for the execution of essential work. Manu- 
facturers, however, are, for the most part, unable to 
share the opinion that the apex in prices has been 
reached. More wages demands are cominy forward from 
both skilled and semi-skilled men in the iron, steel and 
engineering industries ; fuel for running works can be 
obtained only at maximum prices ; and transport costs 
are in the ascendant. The only prospect of offering 
cheaper rates is that which would be afforded by a 
generally increased output, and, though there are cases 
to the contrary, the larger experience, particularly in the 
engineering sections, has that decreased hours and 

i wages have been accompanied by diminished 
production. Makers of engineering requisites, machinery, 
steel, and tools required for reconstruction work in war- 
racked areas on the Continent, do not anticipate a return 
to boom activity until, in common with foreign pro- 
ducers, they are able to quote fixed prices for forward 
contracts, and can dispense with the qualifying clause, 
to which universal objection is now taken, of prices 
ruling at the date of delivery. A reliable indication of 
the general weakening of the position, is that on Saturday 
several of the rolling mills at the largest engineering 
concerns dispensed with their morning shift. This 
follows a period of exceptional pressure in rolling mills 
production, and supports the general feeling of un- 
certainty that exists with regard to the future. America 
is still taking a heavy tonnage of Sheffield’s output of 
special steels, but the call for high-speed steel on general 
export account is restricted. Orders are needed in the 
crucible and electric steel departments. The importation 
of foreign billets into this district is viewed with 
equanimity. The tonnage is insufficient to affect local 
trade, and, as a matter of fact, is absolutely essential 
to supplement the restricted deliveries from the South 
Yorkshire billet works. 


South Yorkshire Coal Trade.—A large proportion of the 
current output is going into reserve in various directions. 
Manufacturing consumption is lighter, but full contract 
deliveries opiibdinn taken in order that emergency stocks 
may be augmented. The same applies with regard to the 
railway companies. Special efforts are being made in the 
case of gas and electricity concerns to bring reserves up 
to a satisfactory level. House coals are moving more 
freely now that consumers have abundoned hope of a 
decline in prices. Blast furnace coke is in steady request 
at 65s. 9d. per ton on rail at ovens. The market in small 
fuels is weak. Quotations :—Best branch handpicked, 
37s. 2d. to 38s. 2d.; Barnsley best Silkstone, 37s. 2d. 
to 37s. 8d. ; Derbyshire best brights, 35s. 2d. to 36s. 2d. ; 
Derbyshire house coal, 328. 8d. to 338, 2d.; Derbyshire 
best large nuts, 32s. 8d. to 33s. 8d.; Derbyshire small 
nuts, 3ls. 8d. to 32s. 8d.; Yorkshire hards, 32s. 8d. to 
33s. 8d.; Derbyshire hards, 32s. 8d. to 33s. 8d.; rough 
slacks, 28s. 2d. to 29s. 2d.; nutty, 27s. 2d. to 288. 2d. ; 
smalls, 23s. 2d. to 248, 2d. 


Hull Coal Traffic.—The tonnage sent to Hull from this 
district last month, 171,326 tons, came well up to the 
average for the year, and exceeded the total for July 
of last year by 41,000 tons. This year’s receipts now 
practically approximate those for the same period of 
1919. were, of course, restricted. The total 
reached only 4,701 tons. The bulk of this was shipped 
to France. i and Frickley collieries were the 
chief contributors. ir total of 14,748 tons was 
practically double that of a year ago. 





British CHAMBER oF ComMERCE FoR [TALY.—The 
British Chamber of Commerce for Italy poe apendy 
Head Office at 7, Via Carlo Felice, Genoa, would be glad 
if firms in the United Kingdom having agents in Italy 
would give the chamber the names and addresses of such 


good | agents, in order that the records of the Chamber may be 


complete and accurate. At the same time the Depart- 
ment of Overseas Trade calls the attention of firms in 
the United Kingdom interested in trade in Italy to the 
services which the Chamber is in a position to render them 
and recommends firms not y members to obtain 
ars from its London correspondents, the British 

talian Commercial Association, 12, Nicholas Lane, E.C.4. 





Tue Lonpow Iron anv Steet Excuance, LiMrrep.— 
The two last weekly issued by this Exchange 
state that offers of gian structural material have 
been received in this country at several ds below 
British makers’ prices. At the moment, jum seems 
to be the only competitor. British export trade still 
remains listless, it is becoming more and more 
evident that the future course of the report market will 
depend upon financial ts. Restrictions in 
the accommodation given by banks appear to have 
increased of late and difficulties have been experienced 
in negotiating foreign bills of cashanae> the Eastern 
markets in particular being affected by the financial 
stringency. Congestion of material at the Indian ports 
and up country warehouses also comes in for considera- 
tion. Disturbances in the political field have affected 
business unfavourably ; but it is undoubtedly the finan- 
eial position that is hosing the greatest adverse effect 
upon trade at the present moment. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Holiday-making is 
as is usual during the local race week on Tees-side. 
Cleveland foundry pig-iron is considerably less scarce, 
due to the consuming works here being shut down for 
the week, ee are still unable to place orders 
for . home ‘8 are pressing for supplies, 
and tland in particular is anxious for much larger 
deliveries. are in fact inquiries from every quarter 
of the country, users of pig-iron who usually draw their 
supplies from elsewhere sbeing attracted to this market 
z the comparative cheapness of Cleveland pig-iron. 

e 
P 





lower qualities are fairly plentiful. For home 
urposes, No. 3 and the commoner kinds of Cleveland 
pig-iron are 217s, 6d. and No. 1 is 230s. 


Hematite Iron.—Producers of hematite are not selling. 
They have closed their books, after having dis of 
their output to the end of the year, but second hands 
appear to be in a position to offer more iron, and, in 
addition to the home business passing, transactions with 
the Allies, and with neutrals, are reported. To home 
customers, Nos. 1, 2 and 3 are 260s., and No. 1 is 262s. 6d.; 
and for shipment to France, Belgium and Italy, mixed 
Nos. are 265s. and No. 1 is 267s. 6d.; whilst a few sales 
of hematite to neutrals have been made at up to 300s. 


The New Railway Rates.—The new railway rates which 
come into force next month are much discussed by 
traders. It is fully understood that so far as Cleveland 
foundry iron is concerned the extra charge for con- 
veyance will have to be borne by purchasers, but this is 
not likely to be the case as re hematite, in which 
branch much relief must be felt through the slump in 
foreign ore freights, and the cheaper rates named for 
imported ore. 

Foreign Ore.—Business in foreign ore is still on a 
very limited scale, consumers continuing to hold off 
in anticipation of further movement in their favour. 
They declare that they can now place orders at equal to 
47s. 6d. c.i.f. Tees for rubio, of 50 per cent. quality. 
The freight Bilbao-Middlesbrough is slightly firmer after 
a fixture at 17s. 44d. So recently as March last charter- 
ings from the Spanish ore port were recorded at 39s., so 
that the collapse in freight is a very great saving to 
consumers of imported ore. 


Coke.—Coke, for local purposes, is not over plentiful, 
but really essential needs are being met. Average 
blast-furnace kind is 62s. 9d. at the ovens, and quality 
low in phosphorus is 65s. 3d. at the ovens. 


Manufactured Iron and Steel.—There is a quiet feelin, 
in finished iron and steel. All the local works are aul 
down this week for the holidays, and manufacturers 
are taking advantage of the opportunity to execute 
repairs. ements iron bars are 301. ; marked bars, 321. ; 
iron angles, 301. 15s.; rivets, 381.; channels and flats, 
231. 5s.; rounds and squares, 25l. 10s.; steel ship, 
bridge and tank plates, 231. 108. ; steel angles, 23/. ; steel 
boiler plates, 301.; steel joists, 23/.; soft steel billets, 
251. 108.; hard steel billets, 26. 10s.; heavy sections 
of steel rails, 251. ; and fish plates, 307. 





PrRsonaL.—At the recent annual meeting of William 
Firth, Limited, iron and steel and machinery merchants, 
Leeds, Mr. Dennis Armitage, who has been in the employ- 
ment of the company for many years, was appointed 
a director, together with Mr. Bernard A. Beach, who, 
previous to the war was en with the South Kirkby, 
Featherstone and Hemsworth Collieries, Limited. 





Tue British ENGINEERING STANDARDS ASSOCIATION. 
—This Association has recently issued a Report, No. 
122, 1920, dealing with British standards for milling 
cutters and reamers, and giving the results achieved in 
the standardisation of the nomenclature and definitions 
of these tools. A large number of tables of dimensions 
and tolerances are included and an index is added to 
facilitate reference. The work was undertaken in re- 
sponse to a direct request from the small tool and machine 
tool makers of the country. A fully representative 
conference was convened, as is the usual custom of the 
Association. Panels were appointed to carry out the 
various sections of the work, and these met in different 
parts of the country in the various centres of the tool 
industry, thus saving time to the members and bringing 
them into close touch with actual workshop practice. 
The panels included manufacturers of the actual tools, 
makers of the machines in which they were used, and 
representatives of the users. The tools considered were 
divided into four classes : non-relieved cutters, end mills, 
form relieved cutters and reamers. The Report opens 
with definitions of the various classes of milling cutters 
and reamers, then follows a valuable series of definitions 
of the various types of each class, each type being accom- 
panied by a clear explanatory diagram. Part 2 contains 
58 tables giving the standard dimensions and tolerances 
of the various tools, including tables of Brown and 
Sharpe and Morse tapers. Standard dimensions of 
arbors and keys and keyways are also given. A Report 
—— so wide a field of industry, whilst it should 
prove of great utility, is sure to be susceptible of amend- 
ment and it is hoped that experience in its use will indi- 
cate the directions in which any revision may be called 
for, and, in order that any advance in manufacturing 
methods may be given effect to, an opportunity is 
afforded at least once a year for the revision all 
7 gg weg issued by the Association. The price of 

© Report is 1s. 3d. post free, and copies can be 
rs = naeeeten to the Secretary, 28, Victoria 

reet, 8.W.1. 











NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scotch Steel Trade.—The demand for all classes of 
steel material is still large, but it is all, or nearly all, 
against contracts booked some time ago. Inquiries for 
new lots are of a limited nature, while the overseas 
buyers are conspicuous by their absence at the present 
time. The reason for this reticence is not far to seek, 
and is selely due to the very high prices demanded, 
and required, for the finished article, and the uncertainty 
of delivery. Shipbuilding firms are getting through a 
very large tonnage of plates, and those concerns with an 
interest in one or other of the steel producing works are 
finding their connection therewith to be of considerable 
advantage tothem. There is a good outlet for structural 
sections, and accumulations in makers’ hands are far 
from eral. The demand for black sheets is as strong 
as it has ever been, and consumers keep pressing for 
supplies against contract, while new business is infinitesi - 
mal. Occasionally there are odd lots to be picked up 
in second hands, but these parcels are of little account, 
and only help to keep the pot boiling. With the home 
trade still so steadily employed, there is almost nothing 
being exported meantime. Galvanised sheets are strong 
and somewhat scarce. The matter of the current prices 
is always cropping up, and many buyers are still of 
opinion that these must weaken soon. ow any shading 
can take place at present is difficult to see, and one 
factor which cannot be overlooked—apart from every- 
thing else—is that with the advance in railway rates 
at the beginning of September fuel will be increased in 
price. That alone will have an effect on steel material 
and instead of a fall in prices a rise is more probable. 
Meantime all quotations are firm and are likely to remain 
unchanged for the present. 


Malleable Iron Trade.—The malleable iron makers in 
the West of Scotland are all very busy, particularl 
on home business, and little material is being shipped. 
The present position is very strong and prices show 
no sign of easing. Output continues fairly satisfactory, 
but it would need to be on a more generous scale to keep 
up with ever increasing d ds from c¢ who 
could do with considerably larger deliveries than they 
at present receive. Inquiries from overseas are rather 
more numerous, but although little business can be 
fixed up consideration is being given to the booking of 
forward parcels. 


Scotch Pig-Iron Trade.—The scarcity of iron ore is 
what the pig-iron trade of Scotland is suffering from at 
the present time, and until there is a good improvement 
in that direction the output is bound to be ar 
less than the demand. The latter is very pronounced, 
and when the available tonnage is distributed amongst 
the regular buyers there is nothing left over for the new 
or occasional buyer. No. 1 foundry iron is no more 
plentiful than it has been of late, but No. 3 grade can 
still be obtained fairly easily. The price for the former is 
around 14/. to 141. 5s. per ton, and for the latter 13/. 10s. 
to 131. 15s. per ton, both loaded at makers works. For 
hematite iron there is a very pressing demand from steel - 
makers who are getting through as much as producers 
are able to send them, and next to nothing is available 
for export. The high price of 141. 5s. per ton delivered 
does not have any effect on the demand. Quotations 
all round are very firm and, as already stated in this 
column, the increase in railway rates a fortnight hence 
will most probably send pig-iron prices still higher than 
they are at present. 








HYDROELECTRIC PowEr FoR AUSTRIAN RAILways.— 
The recently formed Water Power and Electricity 
Commission of Austria has decided at a conference to 
limit the electrification of the State railways for the 
present to some sections of the western lines of what 
remains of Austria. The Commission comprises mem- 
bers of the Government, representatives of the cities, 
the industries, fi ial and technical institutions, of 
agriculture and forest culture, of labour, and also of 
those interested in the care of visitors to the country. 
The cost estimate of the planned electrification rose 
considerably while the preliminary drafts were being 
examined, to 5,100,000,000 kronen. It is hoped that 
the adoption of hydroelectric power will save the State 
434,850 tons of coal annually, out of a total of 3,500,000 
tons available for the railways of the country. 








A Coat Trestine Station.—aA coal-testing station is 
to be opened shortly at Kirkby-in-Ashfield, near Notting- 
ham, by the Midland Coal Products, Limited, 1, Charing 
Cross, Sw. 1. This company has been formed with the 
object of testing coals and advising clients on the best 
methods of making use of them. It is pointed out that 
expert advice may easily enable products of any mine 
to be utilised much more advan usly than is done 
when, without bringing scientific knowledge to bear, coal 
is sold to the readiest bidder. Also in cases it may be 

ible to find uses for material hitherto treated as waste. 
lients will be able to have samples tested on a 
reasonably large and practical scale. The plant is 
equipped with five retorts on different systems, with 
@ gas producer plant, a briquetting plant capable of 
an output of 30 tons of briquettes in 10 hours, a 
condensing plant, steam plant and a labo 
latter is under the supervision of Dr. F. 
The t is arranged for ay analysis at all stages, 
and equipment, in the form of measuring instruments, 
pyrometers, &c., is complete. The company will be in 
a ition to undertake tests on classes of coal ranging 
from oil shales and lignites to bituminous coals. 
Bunkers each of 50 tons capacity are provided for 
sample fuels. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Though the strike of railway fitters 
has ended, the effects of the stoppage and a consequent 
shortage of locomotives continues to affect the movement 
of coals and the return of empty ns to the pits. 

In fact it is a wey that the conditions prevailing 
before the strike will not be restored for at least another 
fortnight, meanwhile inland railway supplies continue 
to be diverted to export, and it is not expected that 
delivery of the usual quantities to the railways will be 
resumed until next week at the earliest. Despite this 
diversion of inland coal, the quantity available for 
export remains inadequate to meet the demand, mainly 
because of the fact that many miners are holiday making, 
with a consequent sho in outputs. The docks are 
congested with vessels, and there are also a considerable 
number of steamers in the roads waiting for cargoes and 
bunkers. Some of these boats have waiting for 
over a fortnight and the prospects of any improvement 
in the position are not considered bright. Unem - 
ment at the docks as a result of diminished trade, shiek 
due to restricted coal exports, is also causing meek 
uneasiness, for trouble is threatened with the tippers 
because of the dismissal of 80 men. These 80 men have 
refused to take their discharge and are presenting them- 
selves for work as usual, but the crisis is expected at 
the week-end, when these men apply for their wages. 
The position is aggravated by the fact that at the 
moment the Coal Mines Department is refusing to 

ant releases of large coal for all destinations except 

ritish coaling stations, and in consequence of this a 
number of boats with half their cargo are held up waiting 
for the release of coals to complete. Prices are more or 
less nominal on the basis of 115s. to 1208. for large, 
928. 6d. to 97s. 6d. steam smalls and 105s. to 110s. for 
throughs. 


The Pitwood Strike Ended.—The strike of Cardiff, 
Penarth, and Barry pitwood dischargers in respect to 
yment for overtime has ended. An ent has 
een signed granting the men 3s. 6d. for a quarter night 
and ll. for a full night’s work per man in addition to 
the ordinary tariff. The provisional tariff granting the 
men an increase representing about 20 per cent. also 
becomes operative with retrospective application from 
May 10 last. The strike of general cargo workers at 
Swansea is also ended, the claim of the men for 21s. 
per day, against the Shaw minimum of 16+. per day, in 
the case of the loading of the st Canadian Voyageur, 
over which the trouble arose, having been referred to a 
committee of the employers and men, who are also to 
consider future grievances that may crop up. 








Tue InstirvuTe or Metats.—The autumn meeting 
of this Institute will be held in Barrow on Wednesday 
and Thursday, September 15 and 16. The following 
is an abstract of the programme :—On Wednesday, 
at 10 a.m., general meeting of members in the Town 
Hall, when a selection of — (including Nos. 11, 5, 3 
and 7) will be presented and discussed. At 12.45 p.m. 
the meeting will be adjourned to the followin y; 
1 p.m., luncheon, by kind invitation of Messrs. Vickers, 
Limited, at their Barrow Works; 2 p.m. to 5 p.m., visite 
to works. On Thursday at 10 a.m., general meeting 
of members in the Town Hall. A selection of Papers 
(including Nos. 10, 2, 9 and 6, as well as any others for 
which time remains) will be presented and discussed. 
At 12 noon the eae meeting will be concluded. 
At 12.45 p.m., luncheon at Furness Abbey Hotel, by kind 
invitation of the directors of the Barrow atite 

Company, Limited. The following is a list of the 
oe that are expected to be submitted :—(1) W. E. 
Alkins, M.Sc. (Manchester), on ‘“‘The Immiscibility of 
Metals from the Point of View of the Phase Rule” ; 
(2) Engineer Lieut.-Commander G. B. Allen, R.N. 
(London), on “‘ Service Experience with Condensers ”’ ; 
(3) T. G. Bamford, M.Sc. (Birmingham), and W. E. 
Ballard (Birmingham), on ‘‘ The Influence of Gases on 
High-Grade Brass”’; (4) Kathleen E, Bingham, B.8e. 
(Teddin , on “The rent of of Zinc”; (5) Pro- 
fessor H. C. H. Cai ter, M.A., Ph.D., A.R.8.M., 
F.R.8. (London), and Constance F. Elam (New Barnet), 
on “ tal Growth and Recrystallization in Metals ”’ ; 
(6) J. H. 8. Dickenson (Sheffield), *‘ Note on a Failure of 

ese Bronze”; (7) D. Hanson, M.Sc. (Tedding- 
ton), and Marie L. V. Gayler, B.Sc. (Tedd ), on 
“The Constitution of the Alloys of Aluminium and 
Magnesium"; (8) O. F. Hudson, D.Sc. (London), and 
J. H. Darley (London), on “The Constitution and 
Structure of Certain Tin-Antimony- Pp Alloys”’ ; 
(9) F. Johnson, M.Sc. (Birmi ), on * Renta Wenteeess 
in the Behaviour of Beta Brass when Cold-Rolled ” ; 
(10) R. T. Rolfe, F.1.C. (Bedford), on “‘The Effect of 
a Proportions of Antimony and of Arsenic 
respectively upon the Properties of Admiralty Gun- 
Metal”; (11) H. B. Weeks, F.I.C., ‘‘ Notes on Brass 
Foundry Practice at Messrs. Vickers, Limited, Barrow- 
in-Furness.”” A special Council meeting will be held in 
London on Wednesday, September 1, for the of 
considering applications for membership. A hy ye 
tions that are found to be in order will be included in the 
ballot list to be issued to members on September 3. 
All applicants for membership whose forms are in the 
ary’s hands before noon on September 1 will be 
entitled to take ty in-all the gs at the Barrow 
meeting. Mem are asked by the Council to be good 
to convey this information to Sn A of their 
friends who may be eligible for mem of the 
Institute, or to send the addresses of s friends 
to the Secretary. The new list of members is available 
on request. 
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2,000-TON ELECTRIC SLIPWAY MACHINERY; AYRSHIRE DOCKYARD CO., LTD. 
CONSTRUCTED BY MESSRS. DAY AND SUMMERS, LIMITED, ENGINEERS, SOUTHAMPTON. 
(For Description, see Page 256.) 


Fig.1. 
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THE NEW UNEMPLOYMENT INSURANCE 
SCHEME. 


Amonest several important Bills passed by 
Parliament before rising for the autumn recess last 
Monday great interest will be taken in the Un- 
employment Insurance Bill, which has obtained the 
Royal Assent and will come into operation on 
November 8, 1920. As a result the number of per- 
sons in the United Kingdom insured against un- 
employment will be raised from about 4,000,000 
to about 12,300,000, and the benefits will be in- 
creased to 15s. a week for men, 12s. for women, 
7s. 6d. for boys under eighteen, and 6s. for girls. 
The contributions will be raised to 4d. both for 
men and for their employers, and 3d. for women and 
34d. for their employers. Boys and their employers 
will each pay 2d. a week, and girls will pay 14d. 
and their employers 2d. The State’s contributions 
are to be as follows: for every contribution paid in 
respect of a man 2d.,a woman 1#d., a boy 14d. 
and a girl ld. It is estimated that of the 
14,000,0002. of unemployment benefit which will be 
paid under the Act the employers will contribute 
rather over 6,000,0001, the workpeople rather 
under 6,000,0001. and the State about 4,000,0002 

It is impossible in a short summary to state 
the effect of the Act in all its details, but the follow- 
ing notes may give a general idea of its provisions. 
The Act of 1911, which, so far as it relates to un- 
employment insurance, is repealed as from the 
commencement of the new Act, applied only to 
certain specified classes of workers. The new Act 
is made applicable in general terms, subject to 
specified exceptions, to employed persons in the 
United Kingdom and to seamen on British ships 

or owned or managed by persons, in the 
United Kingdom. It applies to apprentices except 
those who get no wages. The earlier statutes did 
not apply to apprentices indentured under a strict 
instrument of apprenticeship, presumably because 
the master had no power to dismiss or suspend the 
apprentice or otherwise throw him out of his employ- 
ment during the period of the indenture. This 
distinction, although logical, led to confusion and 
has been abolished. The Act does not apply to 
persons employed in agriculture, domestic service 


248 | or the forces of the Crown, or to employment other- 


wise than by way of manual labour at a remuneration 


9|of more than 2501. a year; and in certain cases 
250 | persons in the employment of local or other public 
253 | authorities, police forces, or railway companies, or 


in the teaching profession, &c., are or may be 
excepted from its operation. The employer is to 


253 | pay, in the first instance, both his workers’ con- 


tributions and his own, but he may deduct the 
workers’ contributions from their wages. The 
regulations to be made by the Minister of Labour 
will provide for payment being made by means of 
stamps on cards or books, as at present. 

Before an insured person can obtain benefit 
not less than twelve contributions must have been 
paid in respect of him, except during the first year 
from the commencement of the Act, when four 
contributions suffice for an aggregate of eight weeks’ 





Benefit is to be payable in respect of each week 
after the first three days of unemployment. (Second 
Schedule.) Under the existing Acts the waiting 
period is six days. The Labour Party tried to have 
it abolished altogether, so that benefit might be 
paid from the first day of unemployment, and they 
succeeded in ing an amendment to that effect 
in committee, but as this and certain other amend- 
ments made in committee would have rendered the 
Bill insolvent the Government’s concession of a 
reduction from six to three days was accepted on 
the Report stage. The amount of benefit payable 
for each insured person is limited to fifteen weeks’ 
benefit in each insurance year and is not to exceed 
one week’s benefit for every six contributions paid ; 
but different limits may be prescribed later. (Second 
Schedule. ) 

A good deal of controversy occurred with regard 
to Section 8, which sets out the cases in which 
insured contributors are disqualified for unemploy- 
ment benefit. The disqualifications in the Act of 
1911 are substantially re-enacted. An insured 
contributor who loses his employment through 
misconduct or who voluntarily leaves his employ- 
ment without just cause is to be disqualified for 
a period of six weeks, but the “ Insurance Officer ” 
may reduce the period in particular cases. The 
controversy took place over the provision that an 
insured contributor who has lost employment by 
reason of a stoppage of work due to a trade dispute 
at the premises at which he was employed is to be 
disqualified for unemployment benefit so long as 
the stoppage continues, unless he has in the mean- 
time become bona fide and regularly employed else- 
where, but that where businesses or branches of 
work which are usually carried on in separate pre- 
mises are carried on in one establishment, in separate 
departments, each department is to be regarded as 
a separate factory, so that a stoppage due to a trade 
dispute in one department will not necessarily 

ualify the workers in the other departments. 

The Labour Party maintained that a man who 
was not on strike and whose interests could not be 
affected by the issue involved should get unemploy- 
ment benefit when out of employment owing to a 
dispute between other people. This sounds plausible 
enough, but it would often be difficult to say 
exactly which of the workers laid idle on account 
of a strike would be affected by the result; for a 
concession given to one section of workers has fre- 
quently to be extended to others. Another point 
is that the Unions so often give each other financial 
support during a strike, and it might happen that 
members of one union, employed in an establish- 
ment, who were laid idle on account of a strike of 
their fellow workers belonging to anether union, 
were drawing unemployment benefit while con- 
tributing, by means of a levy, to the funds of the 
strikers’ union, and thus helping to prolong: the 
strike. So long as the employers and the State 
contribute to the Unemployment Fund it is im- 
possible, in fairness, to narrow the disqualification 
to those workers who are actually and openly on 
strike. The Minister of Labour stated that he 
knew of no better formula than that in the Bill, 
although he was prepared to consider a better one 
if it could be found and it it were workable. It is 
understood that informal conferences took place 
between representatives of the Labour Party and 
representatives of employers on the subject, but 
without any definite result. 

The Act provides for certain classes of disputes 
being decided by the Minister of Labour, subject 
to an appeal to the High Court, such, for example, 
as disputes as to whether any particular employment 
falls under the Act (Section 10); but in most cases 
claims for unemployment benefit and questions 
arising out of them are to be determined by 
“ insurance officers,”’ courts of referees and umpires. 
(Sections 11, 12 and 13.) In addition to a pro- 
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vision in Section 15 for temporary modifications 
in the rates of contribution and the rates or periods 
of unemployment, in order to secure the solvency of 
the unemployment fund, it is provided in Section 16, 
that with the sanction of the Treasury, the Ministry 
of Labour may revise the rates of contribution and 
benefit once every seven years, but the rates of 
contribution are not to be increased in all by more 
than ld. per week from the employer and 1d. per 
week from the employed person. 

The Labour Party’s proposal for the equalisation 
of contribution and benefit between men and women 
raised a vexed question ; but it has been provided 
that if such equalisation appears desirable to the 
Minister at any time after the expiration of three 
years from the commencement of the Act he may, 
with the sanction of the Treasury, revise the rates. 
(Section 16.) 

The Act provides, in Section 17, for the. adminis- 
tration of unemployment insurance by trade unions, 
friendly societies, &¢. The admission of friendly 
societies to this was carried in committee despite 
the opposition of the Government and of the Labour 
Party, who maintained with much force that 
friendly societies, although well adapted for dealing 
with health insurance, had neither the experience 
nor the organisation for dealing with questions of 
employment and of insurance against unemploy- 
ment. As a safeguard it is provided that before 
a society or other association is allowed to administer 
unemployment benefit under the Act the Minister 
must first be satisfied that it has an effective system 
of ascertaining wages and conditions and giving 
and getting notice of vacancies ; but it seems clear 
that the admission of friendly societies into the ad- 
ministration of the Act will inevitably bring them into 
competition with the trade unions, and may even 
tend to convert them, to some extent, into trade 
unions. 

Another section which has been much discussed is 
Section 18, which enables particular industries to 
“eontract out” of the Act by setting up special 
schemes of unemployment insurance. These schemes 
must be made by a Joint Industrial Council or 
Association of Employers and Employees, and 
must have the approval of the Minister, and the 
benefits must be not less favourable than those 
provided by the Act. Great hopes were raised that 
the employers and the trade unions in particular 
industries would be encouraged in this way to set 
up generous schemes of insurance which would help 
to allay the fear of unemployment and thus con- 
tribute to the removal of industrial unrest, but there 
has been much disappointment at the meagre con- 
tributions to be made by the State to such schemes. 
These are not to exceed three tenths of the amount 
which would have been payable by the State under 
the Act—for example, the State will contribute 
2d. in respect of each man insured in the ordinary 
way under the Act, but under a special scheme the 
maximum contribution would be practically six- 
tenths of a penny, which might not do much more 
than cover the cost of the administration of the 
scheme. The Government are apparently appre- 
hensive that the indugtries with a low rate of un- 
employment may contract out of the Act, leaving 
the general unemployment fund to carry the burden 
of those which have a high rate of unemployment. 
Whether this apprehension is justified or not it 
seems likely that the low rate of the State’s con- 
tribution will tend to discourage the setting up of 
special schemes. 

Many employers have been disappointed at the 
omission from the new Act of the existing provision 
for the periodical repayment to employers of 3s. in 
respect of each workman for whom forty-five con- 
tributions have been paid during one insurance year ; 
but the Government’s reply to representations on 
the subject has been to the effect that there are only 
20s. in the pound and that if these refunds are to 
be made out of the unemployment fund the con- 
tributions to the fund would require to be increased. 
It is perhaps not quite consistent with this attitude 
that the provisions in the earlier Acts for the repay- 
ment in certain cases of part of the contributions by 
employed persons who have reached the age of sixty 

have been substantially re-enacted. Altogether 
it is evidently desirable that employers generally 
should read and study the provisions of the Act. 





ROAD PROBLEMS. 


Ir is a commonplace that the return of traffic to 
the roads, consequent on the introduction of the 
motor, found our highways incapable of withstanding 
the strain imposed on them, and demonstrated the 
necessity of extensive schemes of resurfacing and 
reconstruction. The rapid growth of road traffic 
during the past decade will now receive an addi- 
tional impulse owing to the recent increase in rail- 
way rates and charges; and road costs are likely 
to be substantially increased accordingly. As a 
set-off to the burden thus threatening it may be 
observed that. under present-day conditions, it is 
all to the good that the nation should have at its 
disposal alternative systems of transport. A 
monopoly under the control of capital can without 
difficulty be prevented from becoming unduly 
onerous, though some of the steps taken in this 
direction in the past have not in all cases been 
judicious. When, however, the control of a 
monopoly is assumed by organised labour, which 
is less amenable to regulation by law, there is a 
serious danger that the situation may be exploited 
to the injury of the public either in its corporate 
or private capacity. Indeed, we have already 
had instances of this, since although the railway 
companies are rightly and properly barred by law 
from discrimination between their customers, the 
employees’ claim the right to refuse to handle goods 
addressed to unpopular firms. No doubt some 
remedy for such an abuse of power will ultimately 
be found, but in the meantime the difficulties arising 
from such a denial of “justice and right” can be 
much diminished by the further development of 
road traffic. Some instructive figures as to the 
value of this alternative means of transport were 
submitted by Major W. L. Gibson to the Dundee 
meeting of Institution of Municipal and County En- 
gineers. A traffic census taken under Major Gibson’s 
direction showed that during the railway strike 
last year the road traffic over a certain section of 
the Great North Road in Perthshire was fully five 
fold the normal, and would undoubtedly have risen 
far beyond this figure had the strike continued. 

The return of traffic to the roads and the con- 
sequent greater wear of the latter has been coincident 
with large increases in the cost both of materials and 
of labour. It is unlikely and in some cases undesir- 
able that there shall be any substantial diminution 
in the rate of wages now paid to road men. Hence 
the sole prospect of keeping down road costs to a 
reasonable figure lies in the better utilisation of the 
more highly paid labour. An interesting instance 
of what can be accomplished in this way was 
brought forward by Mr. James Lang, County Road 
Surveyor for the Kilmarnock District of Ayrshire. 
He stated that good road metal was only half the 
price in America that it was here, although higher 
wages were paid in the States. This has been 
effected by the adoption of mechanical devices 
for handling the material at the quarry, and by the 
introduction of very massive crushing machinery. 
Some of these American machines had, it is stated, 
jaws measuring as much as 7 ft. by 6 ft. Such 
machines can break 500 tons per hour. An 
American plant of this type, but with a smaller 
crushing machine, having, however, jaws measuring 
54 in. by 42 in., is he stated now being erected in 
Scotland, and is expected to effect substantial 
reductions in the present cost of road metal. Of 
course only a large undertaking can afford to pro- 
vide itself with plant of this character, and many 
of our quarries are small. Matters, we believe, are 
even worse in France, where it has been the policy 
of the road authorities to give out all contracts 
locally, and for short periods of time. The result 
there has been that the contractors are small men 
with little capital and compelled, in view of their 
short term contracts for small supplies, to sink as 
little capital as possible in their undertakings. 

Amongst other labour-saving schemes discussed 
at the meeting was the plan of conveying tarred 
stone in steel containers, each holding 25 cwt. 
These containers are to be carried to their destina- 
tion by 5-ton steam wagons, fitted with a crane 
driven by gearing from the engine. It is admitted 
that the total weights to be handled will be 
increased by perhaps 20 per cent., but on the other 








hand there will be a great saving in the time taken 
to load and discharge. Hence it is maintained 
that the wagon will make easily six trips a day in 
conditions in which it is now difficult to secure four. 
Moreover, the work of loading and unloading tarred 
stone by hand is far from popular, and there is some 
difficulty in getting men to undertake it. 

In. Major Gibson’s paper already referred to 
particulars are given of a series of experiments 
made with different road materials on successive 
sections of the Great North Road at Dunblane. 
The length of road chosen was divided up into eight 
sections, which were surfaced as follows :—- 


Section No. Character of Surface. 

. Ordinary macadam. 

. Ordinary macadam surface tarred. 

Macadam grouted with pitch and sand. 

. Macadam grouted with pitch and oil. 

Macadam grouted with tar and Trinidad 

bitumen epuré. 

. Tarred macadam, i.e, tarred material sur- 

face sealed with distilled tar. 

7.. Tarred macadam, i.e., material tarred with 
two parts of tar and one of Trinidad 
asphalt epuré. 

8. Tarred macadam, i.e., tarred material sur- 
face sealed with Mexican bituminous 
mixture. 


The results observed with these different materials 
and methods of construction show that ordinary 
macadam as used for section No. 1 is entirely 
unsuitable for main road traffic. It cost 12-39d. 
per yard super to lay (pre-war prices) and 3-92d. 
per yard super to maintain for five years, but it 
was practically worn out in 4 years 9 months. 
Section No. 6 was the best of the lot and stood 
alone. It cost 20-72d. per yard super to lay (pre- 
war prices) and the cost of maintenance for five 
years was 11-56d. per yard super. It was tar 
painted in 1916, 1919 and 1920. 

In a note on road rolling contributed by Mr. W. 
Ballantine, Road Surveyor for East Stirlingshire, 
highly favourable mention is made of the motor 
road roller, which is said to be specially well suited 
for use when roads are being resurfaced with tar 
macadam, which is a material that does not require 
heavy rolling. Amongst other advantages claimed 
for it is a saving of time in starting up in the morn- 
ings, since with the engines in order a start should 
be made with one turn of the handle. The starting 
is in fact so easy that the engine should be stopped 
when the roller has to wait on the road. A supply 
of paraffin sufficient for two or three weeks can be 
carried in the covered van. With these rollers, 
moreover, provision is made for varying the load 
by ballasting one or both of the rolls. No insur- 
ance or inspection of boilers is required as with 
steam, and when the engine does wear out it can 
be replaced at less than the cost of fitting in a new 
firebox to its rival. In pre-war times with petrol 
at 1s. 3d. a gallon and paraffin at 8d. a gallon the 
running costs were much less than with steam, 
but at present prices, with petrol at 3s. 8d. a gallon 
and paraffin at ls. 11d. a gallon, the fuel cost is 
about the same as it is with a steam roller using 
coal at 32s. a ton. On the other hand, the motor 
roller retains the advantage that its fuel involves 
less handling and that supplies sufficient for many 
days can be carried. ~ Mr. Ballantine adds one word 
of warning in regard to the use of motor rollers. 
They must be kept on hard ground, as if a motor 
roller gets on to soft ground it has not sufficient 
reserve of power to extricate itself. 
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THE FOREMEN AND INDUSTRY. 

Muc# has recently been written in regard to the 
position of the engineering foremen in the scheme 
of industrial organisation at the present time, and 
we have before us copies of a series of papers on the 
subject of “Shop Management from a Foreman’s 
Point of View,’ which were awarded. prizes in a 
competition scheme inaugurated by the Glasgow and 
West of Scotland Association of Foremen Engineers 
and Draughtsmen. Very considerable attention will, 
no doubt, rightly be directed to these expressions of 
opinions by foremen on the vital question of ‘“‘ Shop 
Management,” and an analysis of these three papers 
gives scope for considerable thought. In passing, 
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it should be mentioned that to this association is due 
great credit for their initiative and organisation in 
mange, this excellent scheme. The mass of 
literature which is now available on the subject of 
“ Shop Management ”’ is generally greatly reduced in 
value by the knowledge that the exponents are more 
expert in producing technical literature than en- 
gineering manufactures, whereas these three papers 
under notice are written by foremen engineers, and 
the subject is treated from the view-point engendered 
by their daily work. The writing of such papers 
by foremen is greatly to be encouraged, because it 
must be the experience of everyone who attempts 
such a task, that the unde i entails more 
intense and consecutive thought with the consequent 
development of ideas, than is possible in any other 


way. 

The standard of the three papers, for which prizes 
were awarded, is of a high order, and it is understood 
that the less successful were hardly less meritorious. 
On the other hand, in view of the generous nature 
of the prizes—first, second and third being 301., 
201. and 101. respectively—it is subject for very 
considerable surprise and regret that only six papers 
were submitted, and this from a district such as the 
West of Scotland, where engineering and shop 
management might almost be said to have had their 
inception. For engineering products the district, 
too, is one of the most important in the world. It 
is to be hoped that next year the support given to 
the scheme by way of numbers of papers submitted 
will be more representative of the skill and talent 
undoubtedly to be found amongst the members of 
this representative association. 

To turn to the subject matter of the three papers 
published, they will be found to have a considerable 
amount ot matter in common. All enter a plea for 
the consolidation of the position of the foreman in 
his increasingly difficult task of maintaining 
discipline, production, and a high standard of 
efficiency in the shop methods. Works’ managers 
should make every endeavour not to increase these 
difficulties but rather to induce that measure of 
efficiency and team work which can only result from 
harmonious working. Promotion, so far as possible, 
from the ranks, is keenly advocated as a measure, 
giving incentive to the more ambitious in the shop 
to strive for promotion. We do not think that this 
point requires any emphasis, since, whenever at all 
possible promotion is surely so made in the great 
majority of cases. That the duties of foremen upon 
their appointment should be more closely specified 
than is the case at present, is suggested. The plan 
of the American type of organisation where the 
functions of every link in the chain are definitely laid 
down, irrespective of the nature or the capacity of 
the individual appointed to that particular post, 
has distinct disadvantages that hardly require 
enlargement. Much more depends on the type of 
management, and on the support given generally 
to the position of foreman. 

The second point of moment, and at the present 
time of very considerable interest, is that it is now 
realised that the duties of the foreman with expand- 
ing organisation, and the demands for intensive 
production under the conditions of the shorter 
working week, must to some extent be subdivided. 
His position should be consolidated by expert 
assistance from separately controlled departments 
whose functions concern rate-fixing, planning of 
work ahead, and progressing of the work in course of 
construction. This is a signal of certain and recent 
progress of thought. Those responsible in the past 
for the introduction of payment by results of the 
individual type of system where such time or price 
allotted to the given price or amount of work is 
carefully calculated and recorded by a ratefixer, 
know that one of the obstacles most difficult to 
overcome has been the foreman’s prejudice against 
the entry of the ratefixer into his shop, and the 
inevitable subdivision of responsibilities resulting. 
In these papers there is no definite scheme set out 
for planning and progressing of work, since it is 
realised that the best scheme is that which most 
nearly meets the requirements of the particular 
organisation, plant and product to which it is to be 
applied. Scientific management as such, is neither 
condemned nor advocated in these papers, although 
naturally, referred to. The functionalising of the 





erstwhile individual duties of the foreman is a point 
in question. , 

The third issue to which special attention should 
be directed concerns the fixing of rates. These 
papers are in favour of payment by results, which is 
regarded as essential to the achievement of the 
maximum production. The first favours collective 
piecework on account of the possibility thereby of 
achieving the maximum good feeling and fostering 
the co-operative spirit necessary for efficient team 
work. The second, however, is equally strong on 
the merits of the Halsey system of premium bonus. 
Both realise that competent men are required for 
ratefixers, that guess work and “ rule of thumb ”’ will 
not suffice for the future, that rate-fixing requires too 
detailed and specialistic attention to be added to the 
duties of the already overburdened foreman. In 
one paper, staff training, efficiency clubs and works’ 
suggestion schemes are keenly appraised. There 
are many other points to which reference might be 
made, but the principal ones have probably been 
indicated. 

These papers form interesting reading, showing 
clearly the close attention which the foremen to-day 
are giving to the various problems concerning 
industrial p' and the possibility of improve- 
ments for the future. Their position in the chain of 

isation forms one of the most important links, 
and the benefits of their association and competition 
in such spheres as are encouraged in Glasgow and 
the West of Scotland will assist industry in its 
broadest and best interests. A perusal of these 
three prize-winning papers suggests that instead of 
naming one subject about which so much can be 
written, that very general treatment is almost 
invited within the scope of a paper before such an 
association, and instead of keeping to the beaten 
track, an alternative of two or three subjects of a 
more specific nature might in future be given as 
more likely to produce a larger response. 





‘THE ENGINEERING AND ALLIED 
INDUSTRIES OF CANADA. 

4NDUSTRIALLY the Dominion of Canada is still in 
its infancy. Little more than a decade ago the 
majority of people in this country and many of those 
resident in Canada itself looked upon the Dominion 
as a country whose sole interests were agricultural. 
Outside of the produce of its fields and orchards, its 
forests and its fisheries little was known of the 
resources of the Empire’s greatest colony. Few 
realised the possibilities of its having a great indus- 
trial future. And yet it is, perhaps, not too broad 
a statement to say that in the years to come Canada’s 
prosperity may be as dependent upon the products 
of her factories as upon those of her land. 

Up to 1914 the engineering and allied industries 
of Canada were, for practical purposes, insignificant. 
There were, it is true, a few shipyards on the Great 
Lakes and the St. Lawrence River, and on the coasts 
of Newfoundland, Nova Scotia, New Brunswick and 
British Columbia. There were a few steel works 
and general engineering shops in the cities of the 
eastern Provinces, and some rather important 
railway works. But six years ago the Dominion 
could boast of no concern in the engineering or 
allied industries of real magnitude, while the total 
output of all her works and shipyards was, from the 
view-point of national economics, of little real 
significance. 

Up to the outbreak of the war Canada was an 
importer rather than a producer of engineering 
products. The vast bulk of her steel rails, much of 
her rolling-stock, almost all her structural steel, 
steel plates, agricultural and wood-working 
machinery, power and dock plant, machine tools 
and railway construction plant was purchased in 
the United States or in this country. Compared 
with her imports the output of her own factories 
was almost negligible. And yet in spite of their 
relative unimportance the works and shipyards 
which were in operation in the Dominion in 1914 
formed the nucleus of an industry which promises 
eventually to attain a very considerable 

With the outbreak of the war a sudden and much- 
needed stimulus was given to the engineering trade 
of Canada. ‘The insistent demand created by war 
conditions for all metallic and chemical products 





lead to a vigorous and sustained activity im works 
and factories throughout the country. To eope 
with this demand existing plants were extended and 
new plants were brought into being. In a very 
short time the Dominion became an exporter as well 
as an importer of engineering commodities, and as 
time went on the volume of her exports increased 
materially. By the time the armistice was' signed 
the engineering industry generally had attained a 
degree of development which it would not have 
achieved in two decades of normal progress. 

With the cessation of hostilities the ungent 
demands upon the Canadian factories ceased. 
Orders on hand were cancelled wholesale, and as 
yet no normal peace demands had made themselves 
felt to fill the place of the war orders. The inevit- 
able reaction followed. For a time many works 
were closed or partially closed. Output fell im 
quantity, and as the high prices paid by the bellige- 
rent governments no longer ruled, the value of out- 
put dropped to an even greater extent, Similar 
conditions ruled in a greater or less degree in. this 
and in other countries, but there is no reason to 
suppose that they are more than temporary. 

Already in Canada there is evidence of a revival. 
Many plants, now adapted to the conditions of peace 
production, are hard at work. Output is again on 
the rising curve, and there is good reason to hope 
that, once world conditions become more stable and 
international trade resumes something approach- 
ing a normal state, engineering in Canada will 
continue to develop satisfactorily. Compared with 
1914 the productive capacity of the Dominion has 
materially increased, and to-day her technical 
activities have assumed a considerably enhanced 
importance from the national point of view. That 
in the future they will attain a very much greater 
prominence is the confident anticipation of every 
one who is familiar with local conditions. 

Behind the industrial development which Canada 
has experienced in recent years, there are factors 
other than the abnormal circumstances arising out 
of the war. The natural resources of the country 
are known to be great, and are at present largely 
unexploited. Industry so far has touched only the 
fringe of the Dominion’s latent assets. Of the 
water-power available for the generation of current 
for industrial purposes only a negligible proportion 
has been developed ; existing mining operations 
are local, and have barely tapped the great mineral 
wealth of the country. With her almost unlimited 
cheap power and her extensive deposits of copper, 
nickel, lead, zinc and other valuable metallic 
elements; with the known existence of iron ores 
which have so far been scarcely touched and: her 
immense supplies of low-grade coal, Canada’s 
industrial future is assured. 

To turn from future possibilities to existing 
activities, the present industrial conditions in the 
Dominion are, all things considered, satisfactory. 
The problems of reconstruction and of industrial re- 
organisation to meet the changed circumstance of 
peace production have been tackled with character- 
istic vigour. 

Already the trade depression which followed the 
armistice has, to a great extent, passed away. 
In the iron and steel industries, important develop- 
ments have taken place since the cessation of 
hostilities—one concern alone has installed a new 
plate mill with a capacity of 12,000 tons per month— 
and although during last year the total production 
of both steel and pig iron was less than in 1918, it 
is hoped that during the present year the record 
figures then established will be at least approxi- 
mately equalled. In 1918 the total output was 
1,195,600 short tons of pig iron and 1,875,708 
short tons of steel. In 1919 these figures fell ahout 
5 per cent. in the case of pig and over 40 per cent. 
in the case of steel, the latter due to the closing 
down of many furnaces on the cancellation of war 
orders. This yeara number of these furnaces have 
again been put into operation, and a material 
increase in the output of steel is anticipated as a 
consequence. 

Up to the present the chief basis of Canada’s 
iron and steel industries has been imported ore. 
Beneficiated ores in relatively small quantities are 
obtained from the siderite its at 





and the magnetites at Moose Mountain, in Ontario. 
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The bulk of the ores used, however, are still largely 
imported. When the iron ores in other parts of 
the Dominion are more extensively worked this 
handicap to the industry will be largely overcome. 
In point of value, copper is the most important 
“metal mined in Canada, In 1918 the pyrites ores 
of Quebec yielded 5,869,650 Ib. and the nickel- 
copper ores of Ontario some 47,100,000 lb. British 
Columbia produced nearly 63,000,000 lb. In 1919 
the total copper production decreased by 25 per 
cent., @ figure which will probable be materially 
improved upon this year, unless unforseen circum- 
stances should arise. The potential production is 
immeasurably in excess of the present yields. 
Nickel ranks next to copper in point of importance, 
and the output is, for practical purposes, limited 
only by thedemand. How much nickel is available 
in commercial quantities in Canada is a matter of 
conjecture, but there is certainly enough to supply 
the world demand for a considerable period. Owing 
to the decrease in the demand for nickel steel which 
was brought about by the signing of the armistice, 
the total production of nickel during last year 
approximated one half that of 1918. Other mineral 
products which are found in considerable quantities, 
and worked to a greater or less extent, are lead and 
zinc, cobalt, molybdenum, arsenic, asbestos, chro- 
mite, magnesite and graphite. During last year the 
output of all these substances, with the exception of 
asbestos, was less than the output of 1918. The 
production of asbestos during 1919 remained steady, 
and will probably be somewhat greater this year. 
In 1918, the total output of coal for the whole 
dominion was about 15,000,000 tons, including 
Alberta lignite, the demand for which throughout 
the Prairie Provinces was stimulated owing to labour 
troubles in the mines of the United States. In 
1919, there was a decrease of some 17 per cent., 
the falling-off being largely due to a considerable 
reduction in the amount of lignite mined. It 
should not be forgotten that, although Canada is a 
large importer of coal, and has practically no high 
grade steam coal of her own, she is very rich in 
bituminous coals and lignites, only the most acces- 
sible and easily worked of which have so far been 
exploited. Recent developments in the com- 
mercial distillation of fuel oils and volatile gases 
from low-grade coals may eventually invest the 
enormous lignite deposits of the Western Provinces 
with a commercial value they would not otherwise 
attain. As these deposits are, in many instances, 
thick and near the surface mining operation can be 
conducted with a minimum of 
The value of the mineral production of Canada 
during 1918 was about £43,000,000, and in 1919 
about £35,000,000. This year the latter total 
should be materially exceeded. These figures, 
representing as they do the total yield of the mining 
industry in all its phases for a country the size of 
Canada, may not seem impressive. It should be 
remembered, however, that present mining opera- 
tions have barely tapped the mineral wealth of 
the Dominion. So far only the most accessible 
and easily worked ores have been touched, and 
many of the existing workings have never been 
developed to anything like their full extent. With 
the gradual opening up of more remote parts by the 
extension of railway communications and the further 
development of deposits already accessible but not 
yet fully exploited, the mineral production of 
Canada may be increased to an extent limited only 
by the amount of capital and of labour available. 
Some idea of Canada’s industrial growth during 
recent years may be gathered from the fact that the 
amount of capital invested in industrial concerns 
increased 40 per cent. between the beginning of 
1915 and 1917. Definite figures for the years 
subsequent to the latter date are not at present 
available, but it is estimated that to-day the total 
capital invested in the industries of the Dominion 
is probably nearly double that of 1915. A large 
proportion of this increase has been due to the 
development of the mining, engineering and allied 
industries. Another striking illustration of in- 
dustrial expansion is furnished by the export of 
manufactured goods. In 1913 the total value of such 
exports amounted approximately to £11,500,000. 
In 1918 their value was £127,300,000. Part of this 
increase was, of course, due to the higher prices 


which ruled, as a result of war conditions. But 
even allowing for this, and for the falling off which 
has taken place since 1918, it is safe to say that the 
actual volume of such exports is at least four times 
as great to-day as it was prior to the war. 

An aspect of the industrial expansion which may 
confidently be expected to take placein Canada dur- 
ing the next few years, and which should not be lost 
sight of by British engineers, is the demand which 
will be created thereby for plant and machinery of 
all descriptions. Dominion manufacturers will not 
be able to supply the requirements which the 
development of the country’s industries and natural 
resources will entail. There will be’ a market for 
British engineering products covering a wide range. 
There is in Canada a strong tendency to favour 
British made plant which, if properly fostered, 
should be capable of yielding profitable results, 
But there is also keen competition from the United 
States, and if the British manufacturers wish to 
meet this successfully it will be necessary for them 
to make a careful study at first hand of local con- 
ditions and requirements, and to design with a view 
to filling such conditions and requirements. In 
many respects, methods in Canada differ from those 
in use in our country and what may be an excellent 
thing for Glasgow may not be nearly so good for 
Toronto. British manufacturers can supply every- 
thing which the Dominion’s industrial developments 
will call for, and if they take sufficient trouble they 
can get a considerable portion, at least, of the 
business which will be going, 

There is an excellent market already in Canada 
for machinery of almost every description, and as 
time goes on the market will improve. A little 
trouble and adaptability on the part of our home 


producers is all that. is necessary to obtain for us a‘ 


share, and probably the lion’s share, of this business. 
It will prove worth going after. 





NOTES. 
CoLLompaL Soivtions anp Pic-IRon. 

Water solidifies at 0 deg. C. The presence of 
salts in molecular solution lowers the freezing-point 
of the water by amounts which can be calculated 
in accordance with the gas laws. The presence of 
colloidal particles is not supposed to depress the 
freezing-point (Wolfgang Ostwald). Since mole- 
cular solutions are probably only colloidal solutions 
in extreme subdivision, one is rather inclined to 
doubt this statement, but we will not discuss that 
point. When a molecular solution is frozen in 
stages, the ice lumps, obtained at the different 
should differ in their percentages of salt, 

and they do differ ; in the case of colloidal solution 
there should be no such difference, apart from the 
fact that colloidal particles will move about and 
be deposited during the cooling. From this argu- 
ment Waldemar Ostwald (Kolloid Zeitschrift of 
March Jast) concludes that it might be possible to 
decide, whether the various elements present in 
pig-iron and in alloys are contained in a molecular 
or in a colloidal solution, and he refers in this 
connection to some experiments by Osann and 
K. Wolf. They enriched a mass of 12 kg. of pig- 
iron with sulphur—how, is not explained—fused 
the pig and allowed it to cool very slowly, the 
process taking 12 days. They then analysed 
different portions of the lump of pig for their 
constituents, and they observed peculiar differences 
as to the distribution of the four chief elements 
concerned—sulphur, carbon, manganese, phosphorus. 
As regards sulphur the percentage decreased in a 
fairly regular way as they penetrated from the upper 
surface of the iron into the lower strata, the per- 
centages of sulphur found being 0-47, 0-25, 0-10, 
0-04 and 0-02. A fairly regular distribution in 
horizontal layers was also observed in the case of 
carbon, but the concentration changed in the 
opposite sense ; the carbon percentages of the layers, 
proceeding from the top downward, were 2-9, 3-0, 
3-2, 3-4. Manganese and phosphorus showed quite 
different arrangements. The top portion was richest 
in manganese, 2-19 per cent.; underneath this 
surface layer the arrangement was roughly in 
concentric shells, the core containing 1-99 per cent. 
of the shell surrounding this core on all 
sides 1-87 per cent., and the outer shell 1-70 per 





cent. of manganese. The distribution of phosphorus, 





core outward, from 1-64 per cent. to 1-84 per cent. 
Ostwald interprets these analyses as showing that 
sulphur and carbon were, at least partly, dissolved 
in the colloidal state, whilst manganese and phos- 
phorus were present in molecular solution. The one 
experiment hardly justifies conclusions, and the 
cooling took place under exceptional conditions, of 
course. But Ostwald has other data, and the 
matter deserves investigation. 


TRANSITION FROM CoAL TO COKE. 


Since coke is a conductor of electricity, whilst 
coal is not, it occurred to Mr. Eric Sinkinson to 
determine the change of resistance of coal during its 
carbonisation. The experiments form part of the 
coal research conducted in the Imperial College of 
Science and Technology, South Kensington, and 
are described in the July issue of the Journal of the 
Chemical Society. In assuming that the resistance 
would depend upon the particles of free carbon 
liberated during the carbonisation which would form 
a conducting bridge in a non-conducting medium, 
Sinkinson decided to pulverise and to briquet the 
materials. He took, in the first instance, coke 
(from Durham and from Wales), ground it, passed 
it through a 200 mesh, dried it at 105 deg. C., 
mixed it with 10 per cent. or more of pitch and 
briquetted the mixture by compressing it in a 
steel cylinder, 2-5 cm. in diameter, under a pressure 
of 31-5 kg. per square millimetre. For the resist- 
ance tests holes were bored into the ends of the 
briquettes and filled with mercury. The briquettes 
containing, 10, 50, 70, 80, 90 per cent. of pitch then 
gave resistances of 0-16, 0-64, 5-6, 71, 20,500, 
500,000 ohms respectively ; these figures refer to 
the Durham’ coke; the Welsh coke yielded prac- 
tically the same figures. Sinkinson then coked 
various coals at temperatures of 900, 800, 700, 600, 
550, 500, 400 deg. C. in silica tubes electrically heated 
for two hours ; he then ground the coked material 
up as before,’ mixed it with 10 per cent. of pitch and 
briquetted the mixture ; the addition ot 10 per cent. 
of pitch had very little influence on the resistance, as 
the previous experiments had shown. Cokes car- 
bonised below 700 deg. C. did not require any pitch 
as binding agent. In other experiments he heated 
the coal, into which he inserted platinum electrodes, 
between asbestos plugs in order to obtain con- 
tinuous resistance records during the carbonisation 
period. Again, the Durham and Welsh coals and 
other coals as well, gave very similar resistance 
values, both at the high and the low temperatures. 
But the change in resistance and hence probably the 
transition of the coal into coke, took place at different 
temperatures, the temperatures at which decided 
conductance set in being: for Welsh coal, 500 deg. 
C. ; Durham coal, 530 deg. ; Spanish coking coal, 
500 deg. ; Spanish non-coking coal, 450 deg. ; Silk- 
stone coal, 500 deg. ; in similar experiments made 
with some other materials electric conductance 
appeared in cellulose at 500 deg., in Yacca gum 
resin not below 640 deg., and in starch at 580 deg. 
As conductance was in most of the coals observed 
at about 500 deg. C., Sinkinson concludes that 
carbonisation, formation of free carbon, may be 
said to begin at that temperature, though decom- 
position takes place at much lower temperatures ; 
since this same temperature of 500 deg. was also 
observed in cellulose, the formation of sufficient 
free carbon for electric conductance would seem to 
be due to the cellulosic constituents of coal. 


THe MANUFACTURE OF EXPLOSIVES. 

The forty-fourth annual report of H.M. Inspectors 
of Explosives, just issued, shows a large diminu- 
tion in the number of accidents as compared with 
recent years. The figures are indeed back to 
pre-war values. In general the great majority of 
accidents with explosives occur in connection with 
their use, the precautions taken during manu- 
facture, keeping and conveyance having proved 
very effective in minimising the risks of an inherently 
dangerous industry. During the period of the 
war, the output was of course enormously in 
and the factories had for the most part to be 
operated with totally inexperienced labour. Never- 
theless, in the worst year, 1916, the number of 
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persons killed by accidents occurring during manu- 
facture was only about 15 times as great as in 1913 : 
the respective figures being 195 and 13. In 1917, 
although more accidents occurred, viz, 404 in 
place of 363, the death rate was reduced to 54. 
These figures bear eloquent testimony to the skill 
and care taken by those in control of the factories. 
Last year the total number of accidents occurring 
in the manufacture of explosives was 65. The 
number of injured was 31 and there were 8 fatalities. 
The figures are highly satisfactory in view of the 
fact that a substantial proportion of the work done 
was the “ breaking up” or unmaking of explosives, 
which is admittedly more dangerous than the 
making. In fact, 6 of the 8 deaths reported were 
attributable to “ breaking up”’ operations. In the 
use of explosives there were 360 accidents, a figure 
which it is curious to note is much in excess of 
those shown in the returns for the war years. In 
these 360 accidents 48 people were killed and 469 
injured. In the conveyance of explosives there 
was only one accident. In this case a motor lorry 
carrying incendiary bombs caught fire, but the 
bombs escaped and no one was injured. Until the 
war it was illegal to transport explosives by motor, 
but this regulation had then to be relaxed. The 
experience thus gained has shown that attendant 
dangers were overestimated and the temporary 
regulations permitting and regulating this method 
of transport have accordingly been made permanent. 
The report includes particulars of tests made on the 
sensitiveness of fulminate of mercury to percussion. 
This was found to diminish when the crystals of 
the fulminate used were finer. The sensitiveness 
of the detonators, however, was found to be nearly 
independent of the initial sensitiveness of the ful- 
minate with which they were charged. The reason 
appears to be that in compressing the fulminate 
into the shell of the fuze large crystals are broken 
up so that the fineness of the fulminate in its ultimate 
condition is much the same whether the crystals 
at the outset were largeorsmall. Other experiments 
showed that the charging pressure should lie between 
600 Ib. and 1,500 lb. per square inch, very bad 
detonators resulting with higher pressures. In 
counterweight controlled charging presses, the 
actual pressures attained were found to be much 
higher than the nominal, owing to inertia effects. 
Aspring control has accordingly been devised, which 
is free from this drawback. 


LITERATURE. 


The Propagation of Electric Currents in Telephone and 
T Conductors. By J. A. Fuemuve, M.A., 
D.8c., F.R.S. Third edition, revised and extended. 
am Constable and Co., Limited. [Price 21s. 
net. 


ALTHOUGH the title of this book would appear to 
limit its scope to a particular department of electrical 
engineering, its aim is more extensive. The 
treatise had its origin in a series of post-graduate 
lectures intended not only to place students in a 
position for solving electrical problems for themselves 
but to further the instruction and training of 
those, who will both disseminate acquired knowledge 
and create new avenues for research. It is true 
that the main object is to show the character of the 
improvements in the methods of telegraphy and 
telephony that have followed the discussion and 
analysis of the problem of the propagation of 
electric waves, but a similar treatment and a 
similar necessity for recurring to first principles 
occur in other problems that come before the 
electrical engineer. The method of enquiry is of 
quite equal importance to the results obtained, 
and when the sources of information are intelligently 
tapped, practical results of equal importance may 
be anticipated. If the form of the treatise had 
not been settled by previous editions but had been 
designed entirely afresh, the author might have 
attacked other problems connected with electric 
wave propagation, as for example, the passage of 
waves over a spherical earth as illustrated in radio- 
telegraphy, or the phenomena of wave propagation 
in long power lines. There are many 


and the necessary qualifications are not often found 











in the same individual. A lamentable instance of 


the want of co-ordination between the work of the 
analyst and that of the experimenter is furnished, 
as Protessor Fleming reminds us, by the neglect of 
the researches of Oliver Heaviside who determined 
the conditions that ensure the “ distorsionless” 
cable, and thereby suggested the means for success- 
fully developing long distance telephony. For 
five and twenty years the work of Heaviside lay 
neglected, or possibly admired as an academic 
exercise, but his latent suggestions had no practical 
effect, till they were re-discovered by Pupin and sent 
back to us as a brand-new American invention. 
To provide against such unfortunate repetitions, 
the author would have his pupils understand the 
value of a mathematical formula and the depth of 
meaning that may lurk behind the symbols that are 
so distasteful to many. Accordingly, his first 
chapter is devoted to the explanation of vectorial 
notation and hyperbolic trigonometry. The steady 
increase of suitable tables for facilitating numerical 


calculations, when dealing with complex quantities, | } 


or hyperbolic functions, places in the hands of 
engineers a powerful weapon, whose use was denied 
to an earlier generation, and the number of dis- 
tinguished physicists who have approved the process 
by adopting it, testifies to the merits and advantages 
of such special mathematical tools. Originality 
of treatment can hardly be expected here, but the 
several propositions are presented with a brightness 
and orderly sequence that reveal the hand of a 
master. 

The second and third chapters are of great 
importance, bearing upon the general theory of 
wave propagation with special reference to the 
behaviour of electromagnetic waves. The subject 
of wave motion in an elastic medium is treated at 
length, and the derivation of the general differential 
equation for wave motion is effected in a novel 
manner. Electric and magnetic forces and fluxes 
are rather briefly handled, but sufficiently, remem- 
bering that a class of engineers and experts is being 
addressed. Several important definitions as vector 
impedance and admittance are introduced and 
explained, while the discussion of the wave length 
constant and ‘attenuation constant” opens up 
the road to that great desideratum of the electrician, 
the “ distortionless ” cable. 

The practical portion of the work begins with the 
study of the propagation of a simple periodic 
electric current in telephone cables. Several special 
cases are considered as that of an infinitely long 
cable, and of lines of finite length, either free or 
insulated at the receiving end, and again varied by 
short circuiting or the insertion of an instrument 
of known impedance. This last is the practical 
telephone problem, affording opportunity for 
applying the formule already derived. Having 
given the Specific qualities of a cable which are 
summed up in the resistance R, the inductance L, 
the electric capacity C, and the insulation con- 
ductivity S, and with the known impedance of the 
receiving instrument Z, across the line at the re- 
ceiving end, it is required to calculate the current 
and voltage at any point of the line, when a simple 
periodic electric motive force V is applied at the 
sending end. That such a problem should be 
soluble is highly satisfactory, for the solution 
demonstrates the possession of a consistent electric 
theory, and indicates the possibilities of improve- 
ment and the limitations inherent in the method. 

The theory of wave propagation of an electric 
current in a telephone wire shows that the shorter 
the wave length the greater the velocity of travel, 
and the more rapid the attenuation in amplitude. 
Hence the different harmonic constituents, repre- 
senting any syllabic sound, travel at different speeds 
and attenuate at different rates as they move along 
the line. The attenuation factor may be disre- 
garded, as being of much less importance than 
phase factor, for the sound is not lost from feebleness 
but from want of clearness of articulation due to 
distortion in the arriving waves, a defect that grows 
more intolerable with the increase of the length of 
the line, till finally practical telephony by wire 
breaks down. Elestric waves transmitted through 
the ether as in radiotelephony, all travel with the 
same velocity, hence there is no distortion in 
the wave form, or limit imposed on this account. 












matical investigation that theory in 
Mr. O. Heaviside has clearly disclosed the conditions 
that render long distance telephony feasible. 
established the fact, that more nearly the product 
of CR equalled that of LS (using the notation 
already explained) the more closely would waves of 
all wave lengths travel with the same velocity 


using high conductivity copper cables. 

Sylvanus Thompson increasing the 
leakage, by providing the cable with induction 
eaks. Other proposals have been made, but 
apparently the most economical plan and the one 
favoured by Heaviside, and subsequently practically 
applied by Professor Pupin, consists in i 
the inductance by loading the cable with coils of 
wire inserted at equal intervals. 

The method is applicable to aerial lines and both 
underground and submarine cables, and in actual 
practice it is found that the attenuation is reduced 
to less than one half that of the unloaded cable. 
In the case of the submarine cable, some practical 
difficulties have to be overcome since the insertion 
of bulky, heavy iron-cased coils, is impossible. A 
method of uniform loading may be adopted, in 
which the copper conductor is inclosed in iron 
wire but if the Pupin form is preferred, the coils 
must be of such a form that the increase in diameter 
is not too great to prevent the thickened cable 
being paid through the gearing or sheaves of 
the cable ship, without injury to the coils themselves. 
The problem was solved successfully in the case of 
the Anglo-French cable of 1910, and similar devices 
were employed in the case of the Anglo-Belgian a 
year later, but it is somewhat disappointing to 
find that little progress has been made since. The 
latest coil loaded submarine telegraph cable is that 
across the Irish Channel, 64 nautical miles in length, 
which was put down in 1913. This is the longest 
loaded submarine cable working, but whether the 
further development has been stayed by the im- 
provements in wireless telegraphy, or by the 
exigencies of the great war does not appear. Pro- 
gress, however, has not been stopped by the want 
of an adequate theory. 

In the case of aerial lines there is no difficulty in 
inserting the load coils in the run of the cable, 
though their efficiency is diminished by the varying 
value of S8/C due to change of insulation caused by 
leakage over the porcelain insulator. With under- 
ground wires the induction coils may be con 
placed in pits at intervals of two or three miles, 
and the efficiency should be more constant. Judged 
by length of distance, the device of loading has been 
very successful on land, notwithstanding loss due to 
attenuation, The longest loaded aerial line in 
use is that of New York to San Francisco, completed 
in 1916. The line consists of a pair of metallic 
circuits carried on wooden posts throughout the 
éntire length of 3,400 miles. At intervals in the 
line it is found necessary to insert telephone re- 
peaters to boost up the attenuated current. Further 
details of these boosters would be welcome, but it 
is understood that the principle of the thermionic 
value is utilised. A feature of practical 
importance is the formation of the so called 
“phantom” circuit, which permits two pairs of 
lines not only to be employed for three conversations 
simultaneously, but the four separate copper con- 
ductors can be used as telegraph wires, and each of 
these can be duplexed, permitting the transmission 


other so as to prevent mutual induction. The two 
the lead and return of one circuit 


be utilised as the return of the “‘ phantom” circuit, 
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when transformers, having a middle contact in the 
transformer coils of the two side circuits are intro- 
duced so as to connect the ‘‘ phantom” circuit to 
receiving and transmitting instruments. The 
-“* phantom” circuit can be separately loaded with 
induction coils, and by virtue of the lower copper 
resistance of this circuit proves admirably adapted 
for the transmission of articulate speech. Another 
successful loaded cable is that from Berlin to Rome, 
but in the limited space available in this country, 
our longest example is that from London to Leeds, 
189 miles. 

In following or rather in indicating the con- 
nection between the theoretical work of: Mr. 
Heaviside and its eminently practical application 
to the purposes of telephony, no attempt has 
been made to exhibit the completeness with which 
Professor Fleming has discussed the subject, or the 
convincing character of his demonstrations which 
add so much to the value of the treatise. In this 
connection reference might be made to his treat- 
ment of the problem of reflection losses at junctions 
between overhead and underground lines, and of 
the methods of electrical measurement and the 
constants of cables, matters that interest the 
electrical engineer and in which the accuracy 
attained is in no small measure due to the use of 
instruments that the author has invented or im- 
proved. The results of the comparison of theory 
with experiment should inspire confidence, both 
in the accuracy of analysis and the competency of 
manipulative skill. Of particular interest, is the 
use of mechanical devices to illustrate an analogy 
such as that existing between the transmission of 
mechanical vibrations along a loaded string and 
the propagation of alternate electric currents along 
a telephone cable having inductive coils inserted 
at equidistant intervals. Similarly, one cannot but 
admire the ingenuity displayed in the construction 
of apparatus designed to render evident stationary 
electric oscillations on helices of wires. Such 
assistance is always illuminating. 





The Field Manual. A Practical Treatise of Surveying 
Methods and Operations, embodying Field Probleme 
for use in Surveying Courses in Colleges and Uni- 
versities. By Artuur Lovat Hioors, B.8c., 
A.R.C.8., A.M.Inst.C.E. London: Sir Isaac Pit- 
man, Limited, 1920. [Price 21s. net.] 

Or the making of books on surveying there is 
no end, suggesting that each training centre desires 
to have its own manual. Mr. Higgins presents 
the most recent addition on the ground that the 
treatment of the art of surveying is arranged with 
particular reference to the training of civil engineers 
and to meet the demands of modern practice, but 
very similar words might be found in the pros- 
pectus of many works recently issued on the subject. 
As the purpose is similar, so must the contents 
be. The subject is a small one, and the authors 
are confined within very narrow limits. For the 
acquisition of the requisite facility of manipulation 
of instruments and the derivation of results with 
speed and accuracy, teachers may recommend 
different methods of using the information supplied, 
but the theory of the-chain and the level, of the 
theodolite and the sextant, remains unaltered. 
The author favours the holding of periodic classes 
of short duration throughout the session at which 
detached problems and exercises can be practised, 
and the formation of survey camps for the study 
of connected schemes more comparable with the 
details necessary in actual projects. This pro- 
gramme so nearly coincides with that ordinarily 
followed in this country, that it possesses little 
novelty and offers little assistance to teachers and 
professors. The author has apparently had much 
practice in American methods, and anticipating 
that his pupils may have similar experience, de- 
scribes various schemes more generally used in that 
country “‘ the text being interspersed with a number 
of common synonyms,”’ which occasionally are 
not without a sense of liveliness. 

The book, which contains some 900 pages, is 
divided into nine sections, each of which refers 
to some particular instrument and the class of 
observation for which it is fitted, or to the office 
work of the surveyor. Thus sections are allotted 
to the chain, the level, the theodolite, with an 
additional division on the solar attachment, the 
tacheometer, the sextant and the compass. Topo- 


graphy, the construction of contours, calculation 
of areas and of volume of earthworks come under 
other sections. Mining surveying and photo- 
metrical surveying are mentioned in the intro- 
duction, but do not come within the scope of the 
work, and hydrographical surveying is treated 
very briefly. The general plan pursued in each 
section consists in describing the principles and 
construction of the instrument with the more 
important variations it has undergone to increase 
its convenience, its utility, or its accuracy. Next 
the method of use is described under conditions 
which are likely to occur in practice, with numerous 
examples or problems which the class may work 
out under supervision, the description winding 
up with some practical hints and observations 
that may be of use in the field to those who are 
working without personal instruction. The re- 
marks on the amount and sources of error likely 
to be encountered might be profitably extended. 

The description of most of these instruments 
and their method of use follows the usual lines, 
and calls for no remark, but the “‘ Solar Attachment,”’ 
is, we imagine, an American device that does not 
find any wide application in this country. The 
description of this auxiliary piece of apparatus 
is not easy to follow, perhaps because we have 
failed to grasp exactly what is meant by “a solar 
lens casting an image of the sun,”’ but the object 
is clearly expressed. With it an observer can 
determine “directly by solar observation (a) the 
true meridian; (b) the latitude; and (c) the hour 
of the day. It mechanically enables him to solve 
the astronomical triangle.” Is there only one 
astronomical triangle? The problems given as 
examples to illustrate its use can be, and generally 
are, solved by the use of the theodolite and sextant. 
The solar attachment has the appearance of a 
rather clumsy excrescence and cannot be trusted 
to give results of a very accurate character. No 
complete theory of the instrument is given, ard, 
consequently, the nature of the errors cannot be 
determined, and no arithmetical correction to 
remove these errors can be applied. The equation 
of time is not alluded to in reducing the observations 
of the sun, and the corrections for refraction are 
computed in a very inaccurate manner. The intro- 
duction of astronomical observations should in- 
crease the accuracy of the results, but reliance on 
the solar attachment would not have that effect. 

The theory of the tacheometer is not given 
with the fulness desirable, but the stadia tables 
for the reduction of inclined sights to horizontal 
distances and the corresponding vertical components 
may prove useful, and enable the student to get 
rapid results independent of theory. Some addi- 
tional remarks on contouring with the tacheo- 
meter will be found under the article on the plane 
table, but the division is not altogether satisfactory. 
On the other hand, the author seems very familiar 
with compass surveying, and apparently he gets 
the utmost possible out of this instrument, and 
generally the book seems more useful to those 
engaged in preliminary surveys than on rigorous, 
accurate work, though in saying this, we do not 
forget that the methods of measuring a base line 
and other delicate operations are described. It 
is undoubtedly a difficult task to preserve the same 
limits of accuracy throughout many different opera- 
tions. 





Ions, Electrons and I g By James 
Arnotp CrowTHeErR, Se.D., sometime Fellow of St. 
John’s College, Cambridge. London: Edward Arnold, 
1919. [Price 12s. 6d. net.] 

Iy the last quarter of a century the science of physics 

has advanced by leaps and bounds, new horizons 

have opened out offering avenues for research, that 
will have to be explored by a machinery whose 
capacities were unsuspected and possibilities un- 
known a generation since. The startling discovery 
of the Réntgen rays, the phenomena of radio- 
activity, and the disclosure of the true character of 
the cathode rays stimulated research, and excited 
general interest. When the facts were few and 
isolated the public showed great anxiety to master 
them, but much of that eagerness disappeared as 
the novelty wore off. Though the harvest of facts 
grows richer, the exhibition of intelligent curiosity 
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is missing, for the mental effort required to weigh 


evidence and draw correct inferences from nicely- 
devised experiment is of a different order from that 
which is pleasantly excited by the announcement 
of a curious and unexpected discovery. The power 
to follow a sustained argument drawn from distinct 
sources, and to trace a logical connection throughout, 
constitutes, however, the real educative value of the 
research, which has been prosecuted with such 
brilliant success, and in this country especially at 
the Cavendish Laboratory under the inspiring 
influence of Sir J. J. Thomson. Progress has not 
been along one line, but several, and there is great 
need to weld the separate but parallel lines of 
investigation into a consecutive, unbroken chain. 
The author has set himself the task to co-ordinate 
the results, to trace the linkage that connects the 
argument and gives it increased coherence, and to 
exhibit the position that has been won and the 
strength of the foundation on which it rests. This 
task he has performed with skill and judgment. 
He is writing mainly for students who have been 
grounded in the more elementary portions of 
physics and desire to acquire asystematic knowledge 
of its latest developments. But the work is one 
that can be read with pleasure and consulted with 
advantage by all who are intelligently interested 
in the subject, for the mathematical treatment has 
been simplified and can be easily followed. The 
author holds the opinion, in which he will” meet 
with general support, that a better understanding 
of the argument “and of the physical principles 
involved in it is more readily attained if the mathe- 
matical analysis is not too complicated.” 

The genera] plan of the book proceeds by the 
description of experiments, involving the setting 
up of apparatus and the examination of the con- 
ditions that best secure accuracy or avoid systematic 
error. The material for selection is large, bewilder- 
ingly large, and Dr. Crowther has naturally chosen 
for description those researches that best illustrated 
fundamental and important theories, arranging these 
in the sequence which his experience at the Caven- 
dish Laboratory has taught him was best adapted 
to the requirements of the student. The theory 
underlying, or the interpretation of, each experiment 
is made clear, and the inferences drawn from the 
established facts logically stated. An arrangement 
that would unfold the history in regular order is 
rendered difficult by the want of uniformity in 
progress, due in a great measure to a number of 
brilliant experimentalists attacking the same 
question simultaneously by different methods. The 
relation between these methods is not always 
evident, as, for example, Perrins’ work prompted 
by a consideration of the Brownian movement 
and Millikan’s classical experiment for the deter- 
mination of (e) the charge carried by an ion. Yet 
in many cases, the approximate identity of results, 
if it does not advance the development, greatly 
strengthens the conclusions and gives support 
to the theory the experiment was intended to 
elucidate. Some repetition or examination from 
different points of view is therefore necessary. 

The tale is a long one and a marvellous, needing 
a master hand to conduct us through its subtleties. 
It begins with the discovery of Sir William Crookes 
that the passage of an electric charge through 4 
vacuum tube was accompanied by a type of radiation 
which moved in straight lines, but could be deflected 
by a magnet. In spite of much hostile criticism, 
Crookes maintained that these cathode rays as they 
are now called, were due to a very attenuated form 
of matter, and this opinion was triumphantly 
vindicated when some twenty years later Sir J. J. 
Thomson demonstrated that the rays consisted of 
negatively charged particles, travelling with a high 
velocity, depending on the difference of potential 
across the terminals of the discharge tube. Other 
known phenomena of which adequate explanation 
was wanting were found to be connected with these 
particles or electrons. Ultraviolet light falling 
on a metal plate produced them, and they are given 
out freely from an incandescent body. Radio- 
active bodies emit them spontaneously, and the 
conclusion is irresistible that the electrons form part 
of the atoms of matter from which they can be 
released by a variety of agencies. 

Radioactive bodies, however, emit other radiations 








whose study has been specially fructiferous. One 
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form known as the a rays consists of atoms of 
helium that have lost two electrons, and consequently 
possess @ positive charge. Another class, the 
g rays, carry a negative charge, and are identical 
with the cathode rays, only differing from them in 
velocity. A third group, the y rays, are described 
as pulses in the ether of very short wave length 
but the ether is a somewhat discredited body now, 
and it is difficult to know what particular meaning 
is attached to the term, but there seems to be little 
ambiguity or inaccuracy in describing these as 
ultraviolet rays of extremely short wave-length. 
They are separated by a long interval from the ultra- 
violet rays, whose effects can be perceived in the 
laboratory, but a link connecting the two is to be 
traced in the fact that both are able to produce 
conductivity in a gas. 

These rays form not only an object of investiga- 
tion, but give the physicist the hope and the means 
for upravelling the mechanism of the atom, and of 
solving the fundamental problem which lies at the 
bases of physics and chemistry. Very cunningly 
has the physicist used the tools with which he is 
supplied. One knows not whether to admire the 
more the ingenuity with which they have been used, 
or the success that has attended their use. A bare 
catalogue of results would occupy much space, to 
render justice to the skill with which experiments 
have been conducted, or the originality of thought 
that suggested those experiments, is impossible. 

The success of Sir J. J. Thomson in demonstrating 
the true nature of the Crookes radiation has already 
been mentioned. The consequences of that research 
were far-reaching, for it taught that the atom is an 
electrical system of greater complexity than Larmor 
or Lorentz had conjectured, and further showed 
that the general features could be pictured with great 
probability. We are on safe ground in assuming 
that the atom consists of negatively-charged 
electrons, coupled with a positive charge sufficient 
to maintain neutrality, when ionisation by the 
emission of an electron is absent. The number and 
arrangement of these electrons in an atom is at 
present undetermined, but there is much evidence 
to show that the number is equal to the “ atomic 
number” of the element as determined by the 
“periodic law.”” The arrangement within the ample 
space provided by the confined limits of the atom is 
a matter of conjecture. Inquiries into the character 
of the positive charge have not been quite so success- 
ful. All attempts to prove the existence of a 
“positive electron ” of small mass, the counterpart 
of the negative electron, have resulted in failure, 
and probably the positive electron in this sense does 
not exist. Certain it is that a unit of positive 
electricity has not been found associated with a 
mass less than that of the hydrogen atom. The 
position and distribution of the positive unit 
throughout the atom is of course equally unsettled. 
Its mass may be scattered throughout a sphere 
comparable in size with the sphere of action of the 
atom: itself, or it may be concentrated in a very 
minute nucleus containing the greater part of the 
mass of the atom. This latter view is perhaps 
better supported by the greater amount of evidence 
and recommends itself by the ease with which the 
mechanism can be imagined, resembling a solar 
va in miniature. The phenomena of radio- 
activity seem to require the presence of electrons 
in this nucleus, but a likely arrangement is for the 
electrons to constitute definite rings round a central 
nucleus, recalling the formation of the planet 
Saturn and its ringsystem. In such an arrangement 
of rings, it is curious to notice, that mathematical 
analysis indicates that a ring of electrons, as con- 
ceived, revolving in one plane, will not be stable, 
unless it contains a certain minimum number of 
electrons. Accordingly, rings containing a certain 
number of electrons alone are possible, and the 
interruptions or the places where the formation 
of new rings occur, correspond to similar inter- 
ruptions in the table of Mendeleef, Whether this 
is simply @ coincidence, or an indication of a general 
law, profoundly affecting chemical properties cannot 
yet be decided. Greater confidence has attended the 
research that has identified the negative election 
with the 8 particle emitted from radioactive 
bodies, and has confirmed the that 
the whole mass of the electron is tromagnetic 





in nature and is due simply to the charge which 
it carries. 

Having formed a possible model atom it is 
inviting to inquire to what extent the mechanism 
would work when submitted to the conditions of 
experiment. Would it, for example, account for 
the phenomena exhibited by the spectrum and the 
so-called Zeeman effect ? Will the simple arrange- 
ment of one electron assigned to the hydrogen atom 
be sufficient to explain the comparatively com- 
plicated character of the spectrum of that elemert ? 
Does it throw any light on the somewhat obscure 
law of Planck and show why an interchange of 
energy between radiant energy and matter canrot 
take place continuously, but only in definite units 
to which the term “quanta” has been applied ? 
Is the cunningly devised machinery sufficient to 
explain the disruption of the chemical atom by a 
spontaneous and uncontrollable process as witnessed 
in the phenomena of radio activity ? It would be 
very attractive to discuss these problems, and espe- 
cially the possibility of transmutation of elements 
and the chances of creating new matter under 
experimental conditions, but such questions demand 
far more space than can be given to them here, 
and further they are at present of too speculative a 
character to be worth discussing. 
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AERONAUTICAL ExursiTion at Paris.—The seventh 
International Aeronautical Exhibition will be in Decem- 


ber. It is being organised by the Commissariat General 
de i'Bxposition™ Internationale de Locomotion, 9, Rue 
Anatale dela Force, Paris, 17. 





THE LATE MR. JOSEPH ADAMSON. 
We regret to have to announce the death, which 


occurred on aay va A last, the 14th inst., of Mr. Joseph 
Adamson, the founder of the firm of Joseph 
and Co., engineers, Hyde, near Manchester. Mr. 


Adamson was born in 1843, and after having been 
educated by private tuition, in 1858 he was apprenticed 
under his uncle, the late Mr. Daniel Adamson, in the 
firm of Daniel Adamson and Co, In 1863 he was 
made shop foreman. In 1865 he had charge of the 
drawing office and the works, remaining with the firm 
till 1873 in sole charge, till he left to start business 
on his own account. . Adamson was, of course, 
associated with the adoption of steel for boiler work 
in place of iron, the then new material having been 
adopted by the firm of Messrs. Daniel Adamson in 
1858, although the cost of steel was then comparatively 
high. In 1874 the present firm was started by 
Mr. Joseph Adamson in partnership with Mr. Henry 
Booth, who retired from it in 1887. The works adjoin 
H station, on the railways to,Manchester, with 
which they are directly connected by a private siding, 
and under Mr. Adamson’s personal supervision they have 
acquired an excellent reputation in the manufacture of 
trig clans steam boilers, electric cranes, plate work of 
all kinds, sugar, soap-making and other machinery. Mr. 
Adamson was elected a member of the Institution of 
Mechanical Engineers in 1871, and was since 1890 a 
member of the Iton and Steel Institute; he was also 
an original member of the Institute of Metals and past- 
president of the Manchester Association of Engineers. 





PUMPS FOR CORROSIVE LIQUIDS. 

Tue development of the chemical industry con- 
tinually makes demands upon the r for a 
of a special kind which, furthermore, is required to 
operate under conditions which call for properties 
entirely outside the ordinary characteristics of 
mechanical equipment. Strongly corrosive liquids 
have to be pumped and stored, often at a high tempera- 
ture and considerable pressure, and not only must this 
be done with complete safety to the operators, but the 
apparatus must be neither dissolved, corroded or 
eroded in the process. Should the pumps, piping or 
vats, &c., be attacked by the substance in contact 
with them, their rapid destruction might be the least 
of the trouble. Any such attack would 
contaminate the chemicals with the dissolved mate 
and might a serious enough from this point 
alone to render the process impracticable. 

When the conditions are very severe, D me of the 
reciprocal type are out of the question, as the centrifugal 
pump with its natural simplicity of construction, its 
absence of internal rubbing ‘aces and its freedom 
from valves possesses obvious advantages. Centrifugal 
pumps, therefore, are widely used for pumping corrosive 
liquids, and they are made of various i Ferro- 

ili will resist some acids, but cannot be used for 
hydrochloric acid or in processes where contamination 
with iron must be avoided. Lead and regulus metal are 
also used for pumps but are unsuitable for some acids 
and for solutions containing metallic salts. Ebonite 
pumps have been built, but these naturally will not 
withstand hot liquids, while certain chemicals will 
attack them. Moreover, ebonite is a bad material for 
the rubbing surfaces of the glands. 

The substance which is most generally suitable for 
resisting the action of corrosive liquids is some kind of 
silicious ceramic material, as this can be obtained in 
forms which are quite insoluble in almost any liquid. 
Ceramic material is also of a very hard nature, so that 
it is practically unaffected by erosion. Hence, in spite 
of its intractable disposition and somewhat unsatis- 
factory mechanical properties, it has been t 
into use for many purposes. A new acid-ware, 
ceratherm, was prepared during the war under the 
necessity of ing some substance suitable for 
apparatus for the condensation of large quantities of 
acid gas. Like silica-ware, it can be when 
red hot into cold water without cracking, and its good 
heat conductivity permits of a rapid pepe soe of 
temperature in vessels of which it is made. 

A modified form of cea = Pannen - higher 
tensile strength, and possessing urther advantage 
of being more easily manufactured to accurate dimen- 
sions, has been adopted by Messrs, Guthrie and Co., 
of i in the manufacture of their acid-proof 
pumps and other articles. The material is entirely 

by almost every chemical solution and may 

be brought into contact with either hot or 
cold liquid without any danger of cracking. The use 
this material has enabled Messrs. Guthrie and Co. 
market a line of pumps which mark a 
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and is cemented into an iron casing. It isso arranged 
that it is onl ral ected by the bolts to crushing stress. 
The gland which the spindle passes is usually 
on the suction side, so that it is =e from pressure 
and the stuffing-box is packed with a small quantity of 
wool, usually soaked in paraffin wax. Various types 
of impeller are used, according to the duty required, 
Figs. 5 and 6 show open and closed types in position 
inthe hal-casing of the pump. In Fig. 5, the gland is 
on the pressure side. In all cases the impeller shaft is 
continued right through the gland and the internal 
metal spindle is screwed into a cementing material 
which the interior of the shaft and is also held 
by screw threads formed in the latter. When the 
impeller is mounted it is ground and balanced on its 
own spindle. The thrust of the impeller when working 
is taken up by a ball-bearing at the end of the spindle 
far removed from any danger from acid. 

The requirements of the chemical industry usually 
call for a pump designed for lifting comparatively 
small quantities, say, from 20 gallons to 100 gallons per 


minute, against a head of ray mange. aly: 120 ft. 
Comparatively high efficiencies are clai for these 
little pu _ although when the total power absorbed 
is so small the question of efficiency would not seem 
@ serious matter. Ceratherm pumps have been built 
for a head of 300 ft., which corresponds to a pressure 
of 130 lb. per square inch in the pump casing. Four- 
inch pumps are constructed to deliver 400 gallons per 
minute at a head of 90 ft. when at 1,000 r.p.m. 

The range of sizes built by Messrs. Guthrie and Co. 

runs from deliveries from Lg ay ee yea 
minute, and comparatively slow rotational speeds 
are adopted, so that the usual factor of safety of the 
impellers is about 15 at the normal speed of the pump. 
They have been used successfully for some years on a 
commercial scale for pumping sodium peroxide, both 
hot and cold solutions, a substance which is very 
troublesome to pump and for which a metallic pump 
would be useless as the slightest particle of metal 
passing into the process would do considerable damage. 
Other awkward = uids such as hydrochloric, nitric and 
acetic acids, both hot and cold, are also being handled 
successfully by pumps of this type, and, in fact, the 
makers claim that they have not yet found any liquid 
which the ceratherm pump will not deal with success- 


in addition to the use of ceratherm for the construc- 
tion of pumps Messrs. Guthrie and Co. employ the same 
material for valves and for the linings of acid eggs and 
large vats, &c., as its smooth surface and indestructible 
qualities make it valuable for many chemical purposes. 
The firm also specialise in chemical engineering plant 
of other kinds and manufacture large pans, 
mixers, hot-drying plates, &c., so that the British 
chemical industries can now be equipped with the most 
modern kinds of plant without the necessity of recourse 
to Continental makers. 





Universiry or Bristo.t.—The Faculty of Engineering 
at this University is pro rovided and maintained by the 
Society of Merchant Venture-s in the Merchant Ven- 
turers’ Technical College, Bristol. Courses of study are 
available at the ——_ 2k pampe intended to engage 
in civil, mechanical, elec or automobile engineering, 
and partioulars of these courses are given in a prospectus 
pager issued. The ordinances and regulations relating 

and certificates in engineering subjects are 
incl alge Ay some particulars of SO area Sandwich 
system of t ing engineers are also given. The 
pectus can be obtained from from the Rogistrar of the ‘Uni. 
and Co, Limited, Statlord, have Messrs. W. H 
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Tue Spanish Navy.—We read in Moniteur de la 
Flotte that as soon as the 
eevee & comaictes, @ new ene OE be Sates ta band, 8 ; V.G 18 

is to comprise three battleships of 20,000 tons to 
25,000 tons, several light cruisers, mail ships (navires 
postauz) which can be easily armed, 100 destro 
800 tons to 1,000 tons, 7 conveying ships of 2,000 tons, 
50 submarines of at least 600 tons, some of which to be 
used for mine-laying, and seaplanes. 


Paris Scuoot or Portrrcat Scrences.—We have 
received from this school, the name of which is Ecole 


The courses are divided into 





Fies. 5 anp 6. Inrerion Views or CERATHERM Pumps. 


present Spanish naval pro- Tit. 


trative Section, IT. Economical and Financial Section ; 
Boconomioel and Social Section ; 





yers of 





» English March 1, 1921. 
itiques, @ pamphlet in ish | information on te to 
ars of the etediin it deals with. saver obtained from 





five sections—I. Adminis- 


IV. Diplomatic 
(Public Law and Histo 
In each section there are regular courses and optional 


courses. The students are admitted to the lectures 
without examination, and no diploma is required as & 
qualification. The annual fee conferring the right to 
attend courses and conferences, and to use the library, is 
£20 ; one half-yearly fee is £12. The next session com- 
mences on November 8, and ends on June 4, 1921, 
divided into two terms, the second 

A booklet vgrore «Bn 


czaminayiony oS 


Sciences politiques, 27, Rue St. en Bees ee vi. 








== 








AUG: 20,1920} ENGINEERING | 255 











800-TON ELECTRIC ‘SLIPWAY MACHINERY. AT..SOUTHAMPTON. 
CONSERUCTED: BY, MESSRS. DAY AND "sts, LOTRD, ENGINEERS, SOUTHAMPTON. 
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THR use of sli “haulage machinery for raising, Rach motor is operated by ite own controller, e groo Jength 
vessel Gut 60 the wate was first introduced in 1879] controller a ee ee ee = 
by Messrs. Day, . The of vessel can launched without using motor 
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pec? ee othe aor The rails of the 800-ton slipway are of steel with 
Bul d Co., was the | cast-iron bs track laid upon ‘timber longitudinals, 
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good and bad points, but unfortunately they do not 


always locate the, 
leheneheny test, on vepeepy sie! 


what we may call standard working conditions, will | of 
enable us to compare one machine with another and thus | of Sropst.ct pha teneicr 


secure information not given by the field test. 
To on such laboratory 
designed for the testing of farm: 


of the installation will be of interest. The plant | a flexible coupling. . ; 
tself consists of (1) a t illor moving platform, a| The electric dynamometer. which provides the brake 
on Pex 


my 


a tus especiall 
ta has been installed 
at Purdue University, and it is believed that a description 


ith roller : 
e different positions of the pulleys 


fe Saapiarat eater 


power is tra by bons) te 


electric d 
plant. 



































pulleys are mounted on-a 6-in. shaft, which is carried 
‘wo of 


ue to the change 

thi t the 
to an 
amometer located on the main floor of the 
bearings in this transmission are either roller 
or ball type with final connection to the dynamometer by 





@ 6-in. drum hung on ball bearings. The 


pendulum 
Tha tresord 


t' ing arm are so proportioned that 
the/récording (pen shows 200 Ib. 


drawbar pull for every inch of movement from the 


J © 4 yep ay position... Tangent to the 5-in. drum, a flexible 


plate 0-025 in. thick is fastened, o ting it with 
@ reducing arm by a right and left-hand coupling nut. 
The reducing arm is pivoted on ball/béarings and is 
accurately finishedon the end to a radius of 36in. This 
arm connects with the drawbar of the tractor at a radius 
of 42 in;; thus giving a reduction for the dynamometer 
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Fre. 1. Stoz Exvzvation Or-tHe C 


sort of inverted ‘‘eaterpillar’’ supported on driving 
rting the 
@ traction 
dynamometer to receive and measure the pull of the 
tractor; (3) an absorption dynamometer to ‘control 


wheels and idle rollers, and in its turn su 
driving wheels or lags of the tractor; ( 


and measure 
treadmill and its jo 
The plant, which is » permanent easiosent 


wheels and giving a drawbar 


tor of 84 in. and a 


the face of the drivers not greater than 26 in. 
The plant is of the ill ¢; having two cater- 
illar treads of 26 in. ied on a structural -steel 


rame so designed that with little difficulty it can be 


changed to accommodate the various styles of tractors. 


The steelwork consists in part of a main frame made 
up of three 8-in. I-beams running across the plant resting 
rts at each end and on a movable 


on permanent suppo 


support in the centre, all supports being bolted te the 
foundation 


frames which 
can be moved along the 8-in. I-beams, thus taking care of 
the different treads of the tractors, or one can be placed 
in the centre to accommodate the single-wheel type. 
ar frame is made up of four 
3-in. I-beams for cross-members, which support the 
caterpillar tracks. These 3-in. beams can be removed 

replaced by a mechanism, so that the 
weight of the tractor on the driving wheels can be 


treme, ja.» sisting 


On the main frame are two rectan, 


The top of each 


and 


oun while in, area. 
t the rear end of each 
semi-circular track which pe we mg 


from the top to the bottom track, these ks ‘bein, 
forced endways by means of com whic 
maintain the desired tension on the tread. 

Under the rectangular frame is a se trac 


bolted to the foundation for the purpose of carrying the 
tread 


weight of the c 


provide sup 
as they come aroun 


the under sides of the 


for the 
& experiment station, is capable of testing 
ighing as high as 12,000 Ib. on the driving 
of about 5,000 Ib. 
at @ speed not to exceed 5 m.p.h.; these tractors being 
either single or double-wheel, front or rear drive, or of the 
pared pune type, with maximum tread for the double- 
wheel trac length of 96 in., 


stendard design, rated at 1 


+| or as & motor dynamometer, When o 
ergy gen 


varied to accommodate ‘the load. 


Fic. 2. Gengrat View OF THE PLANT 


load for the plant is of the Sprague Eleetric Company’s 
h.p. at 1,200 r.p.m., and 
so wired as to operate either as a generator-dynamometer 
ting as a 
ecu raped pg win rcrnd the en is abworbed 
y air-cooled rheostata, the resistance of which can be 
The rotating part of 
pedestals 





necessary to determine the horse-power 
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Ompehre PLAN? ron Txstmxe Tractors. 
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SHOWING THE ELECTRICAL EQUIPMENT, 


weight of three to.one.. To the 12-in, arm is attached 
a flat piece of steel 0-045 in. thick which is connected to 
the }-in. wire rope going to the drawbar of the tractor. 
This rope a four-wheel guide which can 
bel or raised so that the pull on the tractor will 
be level at all times and so that there will be no chance 
for sid 1 on the dynamometer if the tractor should 


e 
"The ent me f thedra bar dynamometer 
recording or w 

consists of a vertical brass table which can be moved along 
suiaetle guides to take care of the different loads. The 
10-in. record is carried over the table from the 
lower roll to’ Be seri the windi 

driven from the 6-in. shaft of plant so the 
speed of the paper is in exact proportion to the speed of 
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be placed at 1,500 1b. or 1,800 1b., 
which would be easy to measure. The second 
arm would be set at the desired load to be carried. | 
arm will have fastened te it a fine wire with a 
at the lower end: which: will keep the line 
straight at all times. .Asthe operator 
recorder, 





drawbar. 

The experiments which can be made on a machine 
such as bas been described are of a twofold character =~ 

1. Those made with the tractor to be tested mounted 
on the moving platform and run in its usual manner, 
transmitting its energy through the platform, the wheels 
ee aad ais cat eden eee 2 
brake. ; 

2. Those in which the and main driving shaft 
of the tractor are more or less directly“with 
the generator either with or without the use of the trans- 
mission gears, the tractor wheels and the moving platform 


being “‘ cut out.” 

The first may perhaps be termed the commercial and 
the second the scientific test. In the first we have field 
conditions and field operation imitated. The tractor is 
run at different speed and under different loads, and the 
economy or efficiency is determined in the gross, in terms 
of the drawbar pull and the gasoline consumption. 

This would be followed by field or road tests to deter- 
mine other practical characteristics of the tractor as 
they are ted by out-of-door conditions. The 
efficiency of the tractor considered merely as a machine 
for converting gasoline into tractive foree would remain 
as determined by the laboratory tests. . These tests may 
be denominated consumer’s tests. 

The first and its corresponding field experiments will 
have determined the overall efficiency of the tractor as a 
power machine. 

The second will differentiate these results and distribute 
the various factors of efficiency or inefficiency throughout 
the machine. It will serve to separate the performance 
of the engine from that of the transmission and other 
moving parts, and in so doing will perhaps be more 
satisfactory to the manufacturer. This we may 
denominate a producer’s test. 








THE INFLUENCE. OF COLD ROLLING ON 
THE PHYSICAL PROPERTIES OF COPPER.* 
By F. Jounson,, M.8c,,:Member, Birmingham. 

In a@. former Notet ted to the Institute the 
author dealt with the mfluence of uninterrupted cold 
rolling on the properties of copper free from oxygen. 
It was-there shown that a stage occurred during i 
at which there was a ee the maximum stress, 
percen jon, san hardness to 
reach Enbok elie over @ oniatn dina of reduction 


pted 
drawing of copper wire containing cuprous oxide the 


tensile strength, specific gravity, &c., remained constant 
over similar range. din. ncagund 24. the-aipatinens of 
the sam: 


it was not possible to carry out an exhaustive 
series of hardness tests, nor to be quite certain that 
tensile .stress tests of the very thin specimens were 
strictly representative. 
the in hardn: \e 
kindness of Mr. J. R. Johnson, of Messrs. Elliots Metal 
Company, Limited, the author was enabled to procure 
a sample of wire bar which had been hot-rolled 
to @ 2-in. square section billet. The composition of the 
billet was as follows : Copper, 99-94 per cent. ; oxygen, 
0-05 per’cent. The billet was cut into 10-in. | 4 
2-167 
The 


which were rolled cold into strips 1-5 in. thick b 

in. wide. These strips were then ann A 

temperatures of the gas-fired muffle were taken’ by means 
lat ak sea Boney Peabo] 

in tigrade. tem) - 

were carefully pei 

which were all 





close together 
y to a maximum 
out the rest 


a8 


temperature for anovher half hour. During this 
4 ae a det a of cena} 

6, ole pearing to have reas 
a uniform bright red colour. The taken from 
the furnace, quenched in water, pickled in dilute sulphurié 
acid to remove scale, rinsed and dried, and then rolled 
cold to thicknesses varying from 1-231 ‘in. 
0-033 in. It was necessary to from one 
rolls to another ; but the change 
reduction in thickness of 87 
so that any possible distur! 
of diameter and speed of 
co) before this 

Tensil Tests.—Much 
Preparation of test-pieces the 

* Abstract of a read at the 
I of Metals on Friday. March 


vol. : and 454. 
} GINEERING, Vol. bat pager 2 265 207 and 


Ae 


R-ulty was 
from 





y taken, and the temperature 





ot only did the middle layer differ in strength 
from top and bottom layer, but it was usuall 
intermediate in value. That there should be so m 
difference’ in s h between the top and bottom layers 
was ‘somewhat disconcerting, but this 'difficulty was 
obviated in later series. Incidentally, the figures 
obtained furnish proof of the differential distribution of 
strain under rolling stregs. For rolls of a given diameter, 
the distribution becomes more uniform as the thickness 
foe Piece diminishes. The scleroscopic hardness tests 
» sections cut from the rolled strips show considerable 
variation, and indicate to some extent the relief from 
internal stresses afforded by the cutting. There is, 
however, another consideration, and that is the depth 
of metal forming the cushion underneath the test-face. 


Fig./. APPEARANCE OF FRONT END OF STRIP 
AFTER 708 PER GENT REDUCTION IN THICKNESS. 
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th greater than their thickness. 
this arrangement had obtained with the thicker 
pet The ornee, wees wid Regen & ig tprlbey | 
specimens, an jable v: ions 
were noted between the centre and _ outer i 
is Oise ie tke to bape ym! flow 4 
is 9 lag in rate ongitudinal 
at the sida of the strips, because this i 
extent than that at the cen 
greater extension 
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points deceleration in rate of increase 
curve, beyond the 20 

. thick respectively. curve of facial tests 
critical range occurs between 70 seale, the rate of increase u: 
reduction, being approximately 0- 
cent. per cent. reduction 
cen to 90 per cent. the total rise is 8 








and that herein presented are strikingly 

& quantitative standpoint. There are, however, several 
fi in common—viz., the initial rapid rate of increase 
ene) ee ae anise thoante <dnesaen iptow 


paratively low, followed in by a in whieb the 
Tate of increase is greater than that of the initial range. 
In the present case the intermediate range is wider and 
Yate of increase more sluggish, the converse being 
true of the initial and final ranges. The maxima in both 
curves have the same value. Although in one or two 
isolated cases a value of 50 or slightly over was obtained, 
the average of a series was always just under 50 in the 
hardest strips. 





4 


It should be poi out that the two series which have 
been com differed from one another in important 
respects, viz.: (1) Initial thickness, (2) grain size, 


(3) oxygen content. The curves plotted in Fig. § show 


Fig.b. 









































TOT ay mos Sy 
iid LA lA 

have been definitely ostablished, /\ \ 
teoqunctipeenthts was aandetensinetan the a 20 
sealg'wik So poiive afte ael mgs aie \ 
by Allis for drawn wire The tensile - 16 
tensile strength over the author's range F S 
per square inch. The difference id 0 
the higher initial of the material 
and to the difference ee ; 
The coincidence in the positions of two 
SS ee 
b tleroscope hardness tex hich Ellis largel 

w v 

ie: pene euapged <at> quaches tune J 
ficial hardness is not a true indication of 
the whole mass. The metal at the surface 








i . roi ool the in ae wary en «Sa after slitting ane 
and | i . Thus the critical i stri im’ t featurejo curves is that 
solr choamt = ondiian clams ya iY S eninis Suh tim coamnnising eles of a 
=. oy ee ee 
uae 4 
than case high ie i ae spread) and the mere, a of ielotesabion siboaah 
of metal cf hi i le criti i 
re be less in the o initial : n in the process of cold drewing, where latral spree 
ease of detecting the eritical ranges is eannot occur, existence east one critical range 
sshited Ghinteest dor anltieah chompescsitich-ates teabe of 87 per cent. retluction. The inflections indicated by | hag been established. The determination of lateral 
later s will be more difficult to determine—owing to the lateral tests are confirmed by the facial tests, ee Syn AY gaelic ap de meg pce 
the smallness of the specimens—the less the initial | the exception of the marked AB. The corre- rolled strip ) the metal at the surface, in contact 
thickness. On the other hand the specimens obtained nding ranges in the facial test . 
from the earlier passes t difficulties in preparation | similarly to those in the lateral test curve, but using small ; si 
and are far from being us. (From an experi- | letters. } Wel SY Pomona Sag, coger 0 Sastiet ores, Heres Gere. coments sean (Cie. pot ee t 
mental standpoint it would have been advantageous to of reduction. Reference has made we 
have commenced with pieces ot dissimilar thickness and | to ss ageygere Bee ghee Bacay gfeconte ow hage yf pun conditions); and width measurements are therefore 


specimens cut from centre would be almost immune | crit‘cal ranges which 
of lateral series. 


3 a > : 

less troublesome and would have the treble Tests.—The mi hammer was used of detection, and 0 
for all the tests, instrument and hammer being both new. ize, Senionern. The figures are plotted in 
elimination of discrepancies due to position of test The facial tests indicate the existence of four critical 4. It will he,seen aa 
and (c) of diminution of variations due to reliel from | ranges, the first two of which, es in the Brinell testa, ween the 
initial stresses incurred in slitting if such occur. These | occur at earlier stages than the corresponding constant 1 
ere pitfalls, the existence of which the author expected, | revealed by the lateral tests. The author has measurement. ) t 
but the magnitude of which exceeded his anticipations, | given the probable of this. The sanan DE in She weet tee curve all the others 
a. ran snentinl be ave, BP ne Fang, Spe Sh ot vee, revealed by the tests coincide in ) -spread j which 

i in with those found by tensile, Brinell, and c 
routine might not be unduly dislocated. Tho need for | spread tests. A very feature of these tests is Ih res decked to make 


, ments ‘ ra fa) it 
during the course of the investigation Piet So. orga. PR nota auf dem Gebiete des Ingenieu- = pened ye as day Yortbre mag yy 
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a reduction of i 


10 per cent. at each pass. 
50 cent. 


attention was concentrated on the measurements at the 
middle of the strip. These are plotted in Fig. 7 alongside 
the curve of the main series. It will be seen from a 
comparison of these two curves that with a smaller 
initial thickness. (1-43 in. as compared with 1-5 in.) 
the lateral spread is be = enon for a given 

of reduction in spite use arger 
Phere are several 


series. Strangely 
enough, the D E range, which does not occur on the 
original curve, does occur on the second series curve, 
whilst the BC range does not a on the latter. The 
rate of increase in lateral spread appears to be lowered 
by increasing the number of pinches over a given range. 
It will be noticed that the critical range H I of the upper 


Fig.7 
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curve is much less pronounced on’ the lower curve, 
ibly on account of the slower rate of reduction. 
ut another interesting point is that the first AB 
of the upper curve is spevexinnenty parallel with the later 
eee hcansteauaelh S acall can t thé Inter portion TF 
curve is approximate’ ‘wit { 
in § ite of the difference in the weverity of the pinches : 
pect ity.—A specimen representing each pass 
was sawn off pte ific sreyity determined, using a 
hair as @ suspending Correlation of the ts 
with the yon ead results is difficult. ara, is doubtless 
@ certain of homogeneity y haphazard 
peor 


distribution of cuprous oxide and’ 1 and 
this may affect the Sg ; Of the 4 





may also be a variable the 
thi peci introduced by ‘the relief tom initial 
stresses afforded by cutting the spedimens. The two 
chief features of the speci. : a hhaat’ Wed Gan 
previously ibed in suthors Note were 


of the critical range; (2) a 


maximum down to a minimum, followed by a sharp rise 
to @ age py low arya povee coincii the 
position of @ suspected second critical range. 
These results were admittedly obtained under arneree 
cannot 


experimental conditions, but A, 
ored. There were two peaks specific gravit; 

Tctenmnaatell curve, one coi ing with the i yt) pt 

the position 


established critical range and the other wi 
of a i of the 
the present 


ted critical range. An 

curve, obtained by plotting the values of 

series, that, with the exception of the first critical 
range at 20 per cent. reduction (the existence of which 
ph cad confirmed in ¥ ore tests), tana of the other 
critical ranges coincides with a in the i 
curve, and that the curve of 2 rns yom aeyoonnl a 


-| given, but suggests 


relating 

by a study of the 
the incompleteness of data 
they afford a clue to the struc- 
tural behaviour of metals subjected to deformation. For 


Fig.8.. STRESSSTRAIN CURVES. 


15-8 


Load tr Tone. 





(eeee.n) One LargeDivision=0-0001 In.) 
af: im: Coidinig: dhe, date: Be Sea.to. eee aie Sate 
Thomson, senior lecturer in engin at Birming- 
ham Technical School, who gave pacer ne ce help. The 
chief feature revealed by these determinations is the rise 


in the elastic limit, which occurs at the termination of a 


ordinary 5 hen Helderman* 

uot stnparsemsthe ah.a suiabope. aha aad ab Saison 
temperatures, the § variety @ gradual 
reversion to the more stable a variety. suggests 
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* Proceedings of the K: ke Akademie van Weten- 





inkl 
schappen te Amsterdam, 1913, vol. xvi, page 628 ; 1914, 
vol. xvii, page 60. 
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, account for failure to harden further under 
continuation of » There will 
be little —_—aa = oo eee 
phase temporary at those stages o: 
reduction coin: the critical ranges than at 
man = the first ali oly 
con: are, 
covered with infinitesimal! omfg «eden ¢ 
difficulty, ike two panes of frosted gle that 
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Rosenhain referred on ® former occasion to the| page 


regulating 
to| It is possi 
stantly in the working 





. has 
forward his views tentatively with the object of obtaining 
helpful criticism, ly upon the central idea 
that the critical range of ion is due to “ smooth ” 
slipping along of slip, whilst increases 
in y are due to simultaneous slipping 


tenacit, 
along planes of “ forward” and lateral slip, on which the 
amorphous phase is generated. a: 





THE AIRCRAFT DYNAMOMETER HUB.+ 

In this article it is propose to deal with the details 
of construction of a dynamometer hub as used at the 
present time. This device is fitted on to the extension of 
the crankshaft instead of the usual propeller hub, and 
carries the propeller in such a way that the er is 
in the same position as with the urual method of fitting 
The dynan.ometer hub consists of gauges with io 
regulation fitted between the two main parts of the 
device, moving tly one of the other; one of 
these is connected to the crankshaft and the other is 


. These are the 

dynamometer tor the required 

Pl 'There is no lost motion in the gauges. 1 
devices and parts itti 

placed relatively to one another with varying loads. 


(2) No spontaneous oscillations occur. 
(3) The method of construction damps out the forced 
ae (generated especially by the t and 
er). . 

advan are of importance, as in this 
method ss y osci wee the en- 

J on ynamometer out being 
y any flywheel mass and measurements in these cireum 


on the pri of chan, The piston rises 
oad eh eaghonappiena Suineee"as Gant te how cs 
freely until the initial position is reached. 
If sudden alterations of the load acting on the piston 
i i euldlee of vies Sieton 
is very small, it being determined by the position of the 
tons and the transmission of the lever. 
so to reduce the stroke as to render the 
then remains con- 


movement negligible. The 
oe of the gauge. If two 


or more ga are to measure the same force 
together, one piston is required, the 
com Sh bers bei ab Sensateuts 


flow is discarded (by which an economy of oil is also 
effected) and when compressed oil free from air is used. 


* Evorverenra, 1915, vol. c, page 1. 

+ Extract from the 18th Report of the ‘ Deutsehen 
Versuchsanstalt fiir a. issued in Tectinical 
Memorandum No. 19. by Controller of Information, 
oe agmaleethae ter pegneratn embalmed emcee lon 
ay yee patent 275,983; \ef. T.B.,. vol. i, Now dy 





, | in the 


tion) | plicated owing to its lock 
. | the pox sppclng, hag eben by the 


.| bore of the 


Machine oil absorbs a large quantity of air when subjected 
to compression. The lowest i found by tests 
carried out at a temperature of 20 deg. €. are given in 
the following table :— * 

ABLE I. 





w 


Compression wks lo 4| 5| 6/12) 20/27) 31 atm. 
‘Air Obtained in pet. 

centage of volume| 

at 1 atm. 30) 40) 48 








52 | 55 | 56 | 69 | 64 | 69/ 70:p.c. 





These nee show that the compression must not be 
produced by means of compressed air but by means of a 
pump, and that no air must be allowed to come into 
contact with the oil whilst it is under pressure, 

The main parts of the dynamometer hubs, Figs 2 and 3, 
are the cone, the hub proper, the ee housing, and 
the plug; to these must be added tubing, recording 
instruments, pressure oil Pp, &e, 

The cone erie Gara an to Line sieiictbGhi ile decion 
nak come le means of.a nut. It. is cylindrical in 
section along part where the hub is usually fitted, 
and the hub proper b, which carries the propellers instead 
of the usual hub, fits freely round it. e mounting 
containing the gauges is fitted into the forward extension 
of the cone beyond the hub. In order to satisfy the need 
for symmetry there are two thrust meters and two torque 
meters. The axes of the thrust meters ¢ lie parallel 
to the axis of rotation ; the torque meters d are so fitted 
that their axes are tangential to a circle at right angles 
to the main axis, the centre of which is on the axis of 
rotation ;,im,this way the torque is transmitted to the 
meters directly. . There.are two lugs e on the hub 5, 
which are opposite the meters when_ correctly 
located relatively to one another. Tappets-f transmit 
the forces,from the torque meter to these lugs, and the 
pepe. g of the thrust meters elso, transmit the forces 
= hub. A connection between the we meters 
and a statio: pressure gauge and recording instrument 
is carried out by means of © so-called plug &, a com- 
poretively long piston fitting exactly into a cylinder i. 

oles_.are drilled hwise, in the plug i t 
from ‘one ‘another and from the edge, the number 
of grooves ‘varying with the number of connections for 
the compressed /oil required. These grooves connect 
up with holes boréd into the plug radially. The holes 
of the plug form’a connection with the gauges ; the slots 
in the are to the manometer tubing, 
so that continuous ‘irculation of the compressed oil 
through both thesé grooves can be obtained. This 
device is fitted in front of the meter housing, as it re- 
quires a free length of shaft. 

As with various sizes of engines the cone must be 
altered in order to fit the crankshaft extension and the 
hub must correspond to the propeller, in the actual 
dynamometer hub (Figs. 4 to 7) that part of the cone in 

ich the meters. I Wiies % cactiad Gus he & neparate 
nieter housing and is only, connected to the other part 
of the cone by means of 4 toothed coupling, so that the 


- | housing is removable. 


The meter h is the most expensive part of the 
dynamometer hub owing to the various parts fitted to it, 
such a8 the meter Ris s and regulating device, dc. 
= eens z the. g as | separate part its range 

pe ge ate is and the selection of suitable 

ren 





re iflye Seed an 
ret of the’ Malia cecntetion bua she 


rease in Sacer 4S gniaole th 

t ini ight... In to enable the 
rene antaibs , Be Solon Teac cata 
was finally ch aa material for the cone a after 
several tests had been carried out, owing to the stresses 
to which this part is subject. Its cylindrical and conical 
surfaces are ‘and gronpal. +2 eyfiatrivel ae 
face extends practically over the whole length, and it is 
on this surface that the hub proper is mounted. Slots 6 
and grooyes are proyided in the cone for lubrication. 
The tooth coupling d is fitted on to an extension c in front 
of a A recess is provided to take 

ub and the locking ring. _ 
i fit on ne cone ; Ba made 
sha) ing somewhat com- 
a . "The dimensions of 
eight, diameter, and 
boss and the ition and size of 
the boss bolts, the diameter of the inside cylindrical 
ion is determinéd by the size of the cone, The 
flange fits on the serrations of the hub in the 
« The friction surface of the hub is lined with 
. Hardened tool steel sockets, into which the 

are ground, are inserted in 

lugs transmittin torque, and slots, Figs. 5 and 6. The 
the hub proper and the cone is limited in 


the i to that of the momentary impulse 
by stops; in irection of the axis by two teeth / 
cast on to the torque lugs which form a kind of bayonet 


catch behind the flange of the cone (Fig. 6); in the 


direction of rotation Pgs lugs m cast on and engaging 
with two bars n on meter housing. The accurate 
adjustment of the, ometer hub is ensured by two 


correspon: tappet 


rg sage the 

! must be so that the centri- 

peg’ Se eee ae do not influence the 

rims ®, should a piston with a 
ioh is r the area F, 


ae 
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yg wong of the > meter through a 2 (Big&). eprirmedentenchitasts it is pierced with foursiots, one 
whlth 2 OF and & 3-9 have, che eiaing, bn | PSL the gen siieapenavniocknenetinl lade sieheougi tho what 
in Fig. 8. sequence, this being tendered possible by the fact ahat | Copper tubes. of 3:mm. inside are fitted 
Should a de be made in the piston head the gauging pressure in the meters is constantly | to the head of the one of these being for the com- 
ae tie A re wets gravity 8. wir are meee «inten sa AS 1998 | eee rom — the preasure for the 
distance s from the head i — gauge housing onty casting thrust being connected: 
eek as! oS 5 gets g eS ee go ceacpanlhedas ty patthelene cles. Ra. eee 
d . srrangement of : meters. Grey was chosen | of the gauge housing from under pisten 
i aa ” aa Oe } a a aioe ontee ~s ee es oO ae ele 
here j were out of: te urgent é means of a ’ 

™ Vv adver of economy im these metals snd if cast steel had been Tt enfoty rupturing device w fed on to the heed o 
eS ae chosen special bushes for the sone wuld have base Weeaieine, Prevents any part of the dynamometer 

‘| necessary. ‘Th the centre of etonn Se an annular | hub from getting out of order, or from coming into contact 

(HE Both these expressions show that the force P depends with the teeth of the coupling at rear end and |. with the propeller, should the plug jam. For this 
on 6 or 6’, that is, from the position of the piston in the | the ting for the plugin front. The two cylinders ot the | puxpose the:. tubes are Jed through a sheath 
cylinder, - Besides this force, a partial force Z. of the | torque meters are on the annular part and are on : eects stteene 
centrifugal force Z of the piston acts on the centre of | strengthened by means of central ribs. In this way a isheath. A wire of a fixed strength— 
gravity Sx of the piston (the weight of which is G,), so | T-shape.is given to the.critieal cross-section for the force te, 80. skg.—is stretched. between the sheath and 
that we have -to be transmitted by the gauge, pad o atenpedinanetcn lever. Under the usual working conditions this wire 
Gs. od ws) way that the material most liable to failure under }tekes;mp the torque: of the friction. Should this 

Bente. & ee tension is friction exceed:« certain the wire ‘breaks, 

Tn the of the thrust meters the cylinders are so | and the tubes are out off in the sheath and the sheath - 
where @ and ¢ have the meaning shown in Fig. 8. ~ fitted on the central ribs that these form the bottoms of | continues to revolve on the ball bearings with the plug. 
{ 


ig. + DS . MAIN PARTS OF THE DYMAMOMETER HUB... ». 
Figd FA PO OCaNt Macatee ye ; Fig S.SECTION €.F. 
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Thése'bwe disturbitig fores eet in Sppbeite Ulrecti the thrust meter cylinders. Here also sufficient strength ee vate ee eee, tested whilst 
If P atid Zé are equal, then 6 can be so determined that | of the cross + pe gy Oe Pe the forces | in use rietional resistance, reliability of transmission 
the disturbing forces cancel one another, and in this way | is obtained by of ribs. Rods n areprovided on the caboresst and eae Tb ‘Wag ‘ascvertuiried that the 
the disturbing infltience of the centrifugal forces is | cylinders of the torque meters to act as stops for the ue due to friction ‘was from 0*1 kg: to 0-25 kg, the 
entirely avoided. lugs.m on the nose-piece. These stops como into operé: | transmission of ‘was t, and ‘under 


pressure perfec usual 
In order to keep forces P'as small as possible, the tion witemstlde cecmme'bevdatel engative évits to veuaines working conditions the loss of oil through leakage for 
cylinders are Glinel as vite ond’ b¢ 6 saver wuieured U7 © ise hub wi i each oil-tight surface amounted to 25 cub. om. /hr. 
circular nut p (Figs. 5 atid 6), and the space under the | into the torque meter for the regulation. The pressure Sie kdiean i aie Gn a er). 
piston is filled wit mee Bagg ph seep. te a ra oil tube is connected at %, the gauging tubes at t and %;, | The total consumption of oil for the hub can be ed 
rotation through slots g. In order to lé the tappets | whilst the torque meters are connected together —s as follows :— f= 3 
and pistons to act on each other the covers are made | and:t; and the thrust’ meters at t and’. The j Gnipiio “o Cub. Cm.) Ar. 

oilti round the corresponding extensions of ’the | housing is secured to the done by means of an énd'plate | | ter me +4 bs PR emi ae an 

piston. "In this way the éanceéllation of the disturbing | provided’ on the-annular part of the housing, thie shaft) = T 1 Ms Bg, SORT AS 100 












forces P'and Za ‘chly comes ihte consideration for the lost | of the hollow govern sodew w beidg pasted simongh site ‘ ‘instrament 2.) 8h “Ay 10" 
ares catised by the letting in of the cover, as'‘also for the utes and screwed into nut ¢of'the hub. | » a | al ” A 50 
pag oe ‘of the piston head. The covers protect the of screw, provided with @ locking ring w, (about) ... 30 
cylin from dirt and gtit. The pistons are made of | then comes in contact with the end plate, securing the Pe EE ONS. Se sist ue 
tem steel and their tis reduced as far as | housing and also*taking up’the thrust of the: bal levistanpgggp igo) 52) gat ee ae 
. Tap soblebig. “of the torque meter | The pitch of the of the hub nut is always Pe eigen ay Ae erm, hepsi hed 4 

Som ye ‘the ae tment Gas chats 06 Gho-éekabitnate. ven eos -~d* | One the pltig." As @ruléi the tubes are carried round th 
circular tits. There no _oas ut plug:is made of phosphor bronze and is screwed to ‘a brackét'made of thin wall 
flow in these gauges! fio’ ‘ol 'rods" ms 3 on to the gauge housing by means of a flange and cireular ‘end es oe mid. “Al 

The ends of the thrust-meter cylinders, . 5, are also | nut. At the same time it closes the inside of the housing accessories ee ae 
closed: by-eovers and the intermediate spaces ard. filled | filled withofl,' | got sacirertetel 6721958 10 chamber, oil “dil ‘system for: on 
witheoil. Itus iyo aS sa panes geen ee as ae % | and reporting are fit 
delivered through the regs “pistons fis obtained | and fo congect: igmall tubes leading: to the: smal table, hifie. * 
from the pressure oi) pipes but. from thisiretursehanibér | of connection f,, 4gand tson the housing. “‘Thestat Tests with the amiometer Pub: dynamometer 
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and 1-3 per cent. for 
‘io reason why the 
ee = 
than the torque, inaccuracy 

ibed to the low degree of 


Fig.9. DIAGRAM 





OF THE FIRST TEST 






eg./ade®; that is about 1-5) per: ‘of the moment of 
‘inertia: of the propeller, ue fling oloaietin can 


MMe M = Gs" oe) 
therefore the angular acceleration at this point beeomes— 
aw ts nm” a c 
wat = ek hed a 
If we ‘in © between’ the limits w, and w’z we 
OR Rae 








r, J femtstss 
oe Tm a) aa ola 
BOG Sow whence we chia 
In ord i hich j of 
names te, cbiain,  stendard: by which vo judge of 
my Yu 2-2 
Yl Gy wr 
ST INTHE AIR. «Stationary Test Pull Power 
4 : b- Start 
c -Gliding. 







































y small, even if it. 
whereas the 
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which : a no account must be lower than the degree of 
ne the engine. 


fee Marthor 9 = 22m 2 
- —- as 
reyolu 





is, introduced as the relative 


ee af 3 R FAS ME 
Sart = ee. 
an / 1) g 2 e (2 — 4) ry 


die 0-005.ad ¢ = 0-001, the following 
im 





+05, 0-1, 0-5. a 
6, 1-9, 2-7, 3-2 sec. 
time, ¢ = 0-005 is 
‘of ‘an aero- 


with the dail 
t 


i into a glidi i @ sudden fall j 
6 curves at (c) was Regie eS the grobad 
and then the engine 
is clearly. visible in the 


a ot neg yoke flying test 
» & gust ad 
case the speed of the a ropros was 





New Docks ms Norway.—The new dry dock of th 
Aker ing Company is now ready; an 6 i 





i- 
mental d has already taken place and the new dock 
is about to be opened for lar use. ern Norway 
has recently been ied with its first ing doc 
which is able to accommodate vessels up to 10, tons 
deadweight. It was purchased in Germany last year and 
was to be delivered last autumn, but there were 


ting it. out of » and both 
London and Parishad to be communi with in the 


mat ont wo tug boats a fortnight to tow it 
from iS Or ite large cranes eat overboard 
in ase sarthe Shaw and the othé? broke and was 
smashed against the bottom of the dock. The former 
crane, in its fall, crushed,a couple of ae standing on 
oeienes = floatin A dock is ——- = 7 ~— ary 
appliances. It ught over by the Trondhjem 
Engineering. Cditipa Sted “will p>, located off the 
Bratér quays, where the big cargo boats generally lie. 
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Frenca Tax on Business T vnnover.—The British 
Cc of Commerce, Paris, says that ite members 
es' in France or having branches or , meet 
there, . d do well to procure a copy of the Journal 


Offeiel of July 25, in which they find a French 
Go t decree dated July 24, publishing the Rules 
of Prattice in connection with the application of the new 
tax/on business turnover and the new import tax, 
ref to in articles 59 to 72 of the law Of June 25. 
The} decree sets forth: Chapter I, the modus operandi 


‘| to be Taye in poaking declerstions under’the law of 
June 25; Chapter II, The obligations of the taxpayer 
in connéction with the verifications to be made by the 


fiscal agents; Chapter III, The manner of payment of 
the tax and monthly statements to~be drawn from 
ped ve ook. waich he ia giced scibeap Be er the 
new law ; Chapter IV, An anm o arrangement 
whiche So inee ia canals aubea + Chae V, Sales of 
articles of luxury to traders; Chapter » Transitory 
Provisos. § L 





Heat-Batance ControL iv MeTaLtuRGioaL Works. 
—The necessity for strictest economy during and after the 
war has in some of the German metallurgical works led to 
the creation of a heat-balance office; in charge of engineers 
who have nothing to do with the manufacture, but are 
merely to supervise the en ; ¢.¢., the heat utilisation 
in the various departments and chinery. The 
en p mag at the Dortmunder Union are 
di in tbe Zeitschrift ‘des Ver Deutscher 
Ingenieure of July 24 last. The Dort ler Union are 
large iron and steel works, combined with a colliery and 
coke oven plant. Normally three blast furnaces are 
working, produging 1,200 tons. of/ pig-irém per day ; 
the furnace gas}is purified for the gas @ngines in two 
plants so as not to contain more than 0-02 gramme of dust 
wd cubic metre. There are five basic, converters, each 

or charges of 25 tons, four tilting open-hearth furnaces 

three of 60 tons, and one of 80 tons, heated by dlast- 
pao of coke-oven gas; and boilers hie superheated 
and for low-pressure steam, suppl yi owing engines, 
turbines, &c. A WRIT gas’ generecGe PIAS eccves ae « 
reserve, The works comprise further several rolling 
mills, and manufacture bridges, engine wheels, railway 
material, &c. The fuel and energy available are coke, 
coal, coke-oven gas and electricity, the latter coming 
from the collieries and, if n , from the town mains. 
To secure an efficient control the blast-furnace gas is 
metered both on leaving the purifier and_on entering a 
department. 
steam 





There are steam meters at all the engines, 
. Millwrights are rene | charged 
inspection and repair of the steam 


.. The combustion of coal. is,,gradually 


Sreal At GSES hi aah oe ei 
is thus able on. 
in the which can only dedu from 


various data. The control engineer, 
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Flexible 
27, 1919.—The invention 
are inj between the 
zie of 8 motor road vehicle A 
invention comprises two a, b, which 
tive intermedia em 4, of the shafts 
snd fa utermediate mem < Mg “i 
and designed 


is passed through 
80 as to prevent 
hen it is desired 

it is merely necessa 

of the leather strip, 


PRINTING AND ALLIED MACHINERY. 


143,623. .W. Pickup, Pendleton. Rotary Printing 
Machine. (1 Fig.) February 25, 1919.—The invention relates 
to the type of aay senna saa YH * 
comprione © 6 copper ng cylinder, an im 

and bok aioe eee movi ia pel ; 
by a cam arrangement! ng said 

ut every alternate revolution out of contact 

ps ng & pa orl pheig my Ty 
beatings by Fe paper. printing cylinder a is mounted in two 
ons} rendered slightly vertically movable in ¢, ont 
linder is mounted also in 
7% eee ge eh by we DO paper f 
etching or engraving from the roller a. 


= 


so Settee 
yh the im roller e, 
roller g is to ran in 
roller @ revolves continuously and 








. This board is provided 
y reciprocatable on rails k. 


The: driving 

m ered up with the pintins 

pmb ele Ap ener q, rT, 8, t, 80 proportioned 

one whilst the printing 

get the accurate printing 

empiorane worked from 

6 Ay manne ot So a oe adapted to move the board or 

towards the printing cylinder a the 

required distance, the front ra of the sheet being slightly 
past the vertical centre line of the printi gy J a. The said 

ever mechanism comprises a lever t having the two arms w, z, 

of which w is acted upon by > tam», while the other arm £, | & 

akin heed absoind ta neateat is pivoted to the feed board 

1000) and te same. (Accepted June 9, 


SHIPS AND NAUTICAL APPLIANCES. 
142,908, Fleming and F 



































sereen 2. By means of side baffles in way of the apertures 9 the 
surplus water may be caused to flow into the passage 4 in a down- 
ward direction, thus assisting in the ee of the lighter 
material in the hopper or hold. (Sealed. 


TEXTILE MACHINERY. 

143,389. A. Carpenter, Shipley. Bobbins. (2 Figs.) 
May 21, 1919.—The invention relates to improvements in bobbins 
used with spin coe machinery, refers to that 
class of bobbin w mod th tube, on to, or from which, 
the yarn is wound or “aiwound ; these paper tubes vary con- 
siderably in size with that they are too slack or too 
tight on the bobbins. ye penny F is cut away as at Fi 
for lightness, leaving sufficient to form driving lugs F2. 
This flange F has an upstanding boss F5, having a central aperture 


=f 


sak===- == 
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the noe 
Fr will be similarly io 88 the paper ¢ 


cialis tubs foo boon 


brous material and for enabli 


wey meebo de | se Soe 
"rope, A it the material without 
i the revolving screen, B the bands 


cas screen is built up from 
ported longitudinal! 


ieeeeeneee 


tes loess asad conical, The two rings to “anion 
rails are secured are grooved around their outer edge for the 











“ame CO 


td gas of the driving bands B by which they are papendes 

from pulleys b on a driven shaft bl. One of the 8 is rigidly 
fixed on the shaft and the other is loosely moun’ ‘hereon aud 
ugh the intervention of a spring 82. This 


driven by friction thro 
arrangement allows the pulley to me Fy the ay of any dis- 
crepancy in rf driving and Lap tog ng bands from 
coming off. The beaters C are 
and are arranged obli pate gy | hercte ten to traverse the material 
Caner Bie oraeay = 2 pecereen, The screen is enclosed within 
to confine the dust, and the Saledied lek lhe ens ant 


a casing to 
through a hopper . and delivered at the other end into a bucket E. 
( Accepted June 9, .) 


MISCELLANEOUS. 


-in-Furness. 


143,385. R.M. Williams, Barrow Bicycles, 
2 Figs.) May 15, 1919.—The invention relates to convertible 
cycles, 


Z | a pan for bo 
bet 


ly between two pa 


Byekw 3 of the rails 





round about 90 deg. so as to hold the pin or bolt in the outward 
position. When t the top bar is in the horizontal ition the 
eprings force the inner ends of the two top bolts into holes r in 

lugs 6, and so secure it in position. (Accepted June 2, 1920.) 


143,424. J. McG. Murray, T. F. Murray, and J. G. 
Steven, Glasgow. Confectioners Stove. (3 Fee) July 10, 
1919.—This invention relates toa stove or furnace for heating pans, 
particularly for use by confectioners in boiling sugar, and relates 
to that class of stove or furnace in which the pan is su 
in a furnace chamber lined with refractory and 
from below by gas burners, the hot gases from which circulate 
in the furnace chamber around the pan. The furnace liner 1 
is constructed in the form of the frustrum of an inverted cone, 
Sea ported upon a bottom plate 2 having an asbestos 

and supported by means of brackets 4 within an outer 
Soindrieal sheet iron casing 5, whose lower part serves as a base 




















(443424) 


support, whilst its upper part is lined with asbestos 6, a nome 
refractory composition 7, of firebrick and meen he being provid 
the furnace liner Fitted 
over the apeut part of the furnace liner 1 and the = & 5 
is an ann = cover plate formed with projections 9 for en 
iling sugar. The projections 9 may form recesses 
ween them, so that the hot gases may escape thro the 
annular space between the pan and the furnace gas 
burner is arran; at the bottom of the furnace chamber and 
= thro’ an opening 11 in the side of the liner 1. 
Accepted June 2. ‘ae ) 
143,343. D. Chisholm, Garnkirk. Lap-Welded 
Tubes. (2 Figs. Maren 18, 1919. ”_'The invention relates to the 











oxygen is supplied by a pipe b, the box being provided in its 
concave inner wall with a series of angular slits c, adapted to 
direct the gas, escaping from the box, on to the surface of the 
skelped strip and upon, and in between, the scarfed edges thereof. 
The — slits in proximity to the searfed edges C wilt direct 
f the gas issuing the container in between the 





Brazitian Man@angse.—The important trade done 
in manganese ore 6: from Rio during the war has 
fallen off consid y both in volume and value, 3; o" 
the British Chamber or Chnsiipasiti. Rio de Janeiro. 
decline was inevitable, as price 
sai eh 
conditions, this excellent source for ore 








